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TEST HOLES DRILLED IN SUPPORT OF GROUNDSWATER INVESTIGATIONS
PROJECT GNOME, EDDY COUNTY, NEW MEXICO
BASIC DATA REPORT
By

James B. Cooper

ABSTRACT

Project Gnome is a proposed underground nnc}ear'shdt to be detonated
within a massive salt bed in Eddy Coumty, N. Mex. Potable and neat potable
ground water is present in rocks above the salt and is being studied in
;g;é?ign to th;s nnc;ear evente This report presents details of two test
hoies which were drilled to determine ground-water conditioné in the near
vicinity of the shot pointe.

‘ ‘A‘nell~defined aquifer is present at the site of USGS test hole 1, _
'apggy ;,QQO feet_§outh of the access shaft to the underground shot poigt.
Water with 75 feet of artesian pressure head is containedrin the Culebra
dolomite member of the Rustler formation. The dolomite aquifer is 32 feet
thick and its top lies at a depth of 517 feet below land surface.. The
aquifer yielded 100 gpm (gallons per mimite) with a drawdown of LO feet
during a pumping period of 2l hours. Water was not found in rocks above
or below the Culebra dolomite, |

At the site of USGS test hole 2, about 2 miles southwest of the
access shaft no distinctive aquifer exists, About one~half gpm was yielded
to the well from the rocks between the Culebra dolomite and the top of the
salte Water could not be detected in the Culebra dolomite or overlying

rockse



The report gonf.?ips drawdown and recovery curves of yield tests,
gizf;]:ling-’g.imeh cpg;ps,-apd e}.ergtric_lpgs. The data are given in tabless
they include smqng?ieg of hole construction, sample deseription logs,
water measurements, drilling-time logs, and water analysese.
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PROJECT GNOME, EDDY COUNTY, NEW MEXICO
BASIC DATA REPORT

By

James B. Cooper
INTRODUCTION

_ The U.S. Geological Survey is making a study of the geology and ground-
wate; conditions of the Project Gnome area, Eddy and Lea Counties, New
Mexico, for the office of test operations, Albuquerque Operations Office of
the U,S. Atomic Energy Commissions As part of this study the Commission
gnthorized the dﬂrﬂling“ of two test holes to expand the knowledge of the
water-bearing formations in the immediate vicinity of the Gnome site. For
purposes of identification these holes are designated USGS test hole 1 and
USGS test hole 2. Their locations are 1,000 feet south of the shaft and
about 2 mi}es_southwest of the shaft, respectively. (See fige 1ls)

Access roads were built and the holes were drilled and completed
during the period July 20 to September 23, 1960 Drilling operations were
on a 2h—h9ur @ay, 7-fiay per week basise The holes were drilled by
Everett Do Burgett Drilling Cos., Carlsbad, N. Mexe., under comtract to the
Atomic Energy Commission. Contractural phases of the operation Were super-
vised by Holmes and Narver, Ince The Ground Water Branch of the U.S.
Geological Survey provided technical supervision during the drilling opera-
tions and collected geologic and hydrologic data of several typese. Tests
to determine the presence of water were made at major changes of geologic

formations and elsewhere when the presence of water was suspecteds Both
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test holes were completed as permanent observation wells. They are equipped
with recording gages for the purpose of monitoripg the level of the water
in the aquifers prior to, during, and after the planned nuclear experiment.
~ Information obtained from this drilling will be used in the planned
report of the geology and ground-water conditions of the Gnome areae. The
present report presemts a tabulation of the basic data obtained from these

two test holes.

SUMMARY OF DATA

The record of the construction and other pertinent data, including the
geylogic sections penetrated in the . test holes, is summarized in table 1
for USGS test hole 1 and in table 7 for USGS test hole 2.

Lithologic descriptions of thé well cuttings obtained during the
drilling BfﬂthpApest holes were made by microscopic examination and are
contained in sample description logs for each test hole, -Color terms
used are those of the "Rock Color Chart" prepared by a committee of the
National Research Council. The well cuttings from USGS test holes 1 and 2
are described in tables 2 and &, respectively.

A pumping and water-level recovery test was made in USGS test hole 1.
Table 3 records the measurements and observations made during this prolonged
test 9f the oniy water-bearing formation penetrated in the hole (the
Culebra dolomite member of the Rustler formation). The test consisted of
four phasess Part I--Pumping rate-determination testj part II--interrupted
pumping test; part iII--pumping test; and part IV--water-level recovery
measurementse Figure 2 is a graphic plot of the drawdown of water level

observed during pumping in this test hole. Depth to water (in feet) is



plotted against the ;ogarithm of the ratio of the time since pumping
started to the time since pumping stopped (in minutes).

~ Table L gonxains.records of measurements of four tests made in USGS
test hole 1 to determine the presence or absence of water in the fo;mations
penetrated during drilling, Measurements made at 9ther‘poipts in hole 1
are contained in the Daily Drilling Operations Log, table 6. Similar
records of eight tests made in USGS test hole 2 are given in table 9 and
occasional additional measurements are listed in table 1i., Water-level
recoyer?'measprements made in the last test in hole 2 are plotted graphi-
cally on figure 5 and show the time-relationship of the recovery rate of
the water level in this hole following the bailing out of water in the hole.
~ Drilling-time logs containing records of the operating time of the
drill bit required to drill each segment of the hole (not including bail-
out time) are given for each holes Penetration time of each interval is
giggn in minntes per £00t. gccompanying notes list various conditions
that influenced the drilling. The drilling-time log for USGS test h;le 1
covers the periocd August 1 to Augusi 22, 1960, These records are cohtained
in table 5 and are plotted graphically in figure L« Similar data for USGS
test hole 2 are given in table 10 and figure 6.

'_éiwgter_gnalysis listing the chemical components, physical character-

istics, and radiochemical data of water collected during the pumping
test of USGS test hole 1 is given in table 6, Similar data for water

collected by bailing from USGS test hole 2 are given in table 11,
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Electrical resistivity logs were made in the water-filled i)ortion of
each: hdle before final casing and completion o£ the holes, Figure 7 is a
copy of the elec:t,ric' log for USGS test hole 1, The log of USGS test hole 2
is given in figure 10.

Radioactivity logs showing the Gamma-Neutron count of the formations
were made in each hole following completion of the hole. These logs are
shown in figure 8 for USGS test hole 1 and in figure 11 for USGS test hole 2.

Temperature logs made after hole completion are given in figure 9 for
USGS test hole 1 and in figure 12 for USGS test hole 2.
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Table l.--Summary of test-hole construction
USGS Test Hole 1

Project Gnome

Locations SELNEZSW; sec. 3L, Te 23 S.y R. 30 E., 1,000 feet south of
GNOME shaft, Eddy County, Ne Mexe A
Altitude; 3 sL26 feet above sea-level datum. Altitude of rig floor,
about 1 foot above land surface, which is reference point for all
__measurementse

Total depths 723 feet. Plugged back to 567 feet.
Date drilled: August 1960.

Drilling contractors Everett D. Burgett Drilling Co., Carlsbad, N.Mex.

Dril].i.ng method: Cable tool.

Casing and holé records 2h-inch hole from O to 115 fee1_;. Cased with

20-inch 0D casing from surface to 115 feet 11 inches., Casing cemented
in hole at bottom.

Nineteen-inch hole from 115 feet 11 inches to 304 feet L inches. Cased
with 18-inch OD casing from surface to 304 feet 11 inches. Casing
cemented in hole at bottome

- Seventeen-and-a-half-inch hole from 304 feet k inches to 577 feet.
Cased with 12 3/hi=inch OD casing from surface to 577 feet. Casing
cemented in hole at bottoms

Twelve~-inch hole from S77 to 723 feet, total depthe
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Table l.--Summary of test-hole construction - Continued
USGS Test Hole 1 - Continued

Project Gnome - Continued

Hole _completion .recordy Filled fwith cemex}t f;'om 567 to 723 feet. _

Twelve and three-fourths-inch OD casing perforated with 20 holes 3-inch
in diameter between 520 feet and 533 feet 9 inches, 10 holes on opposite
sides of casing, Upper 10 feet of annular space between 12 3/l-inch OD
casing, 18-inch OD casing, and 20-inch OD casing filled with cement.
Twelve and ‘th_reg-ﬂ-fo;uf'bh:'s-inch 0D casing stubbed upward 2.27 feet and
centered in 6-foot square, 6-inch thick reinforced concrete slab. ‘
Altitude of top of concrete slab is 3,425.91 feet above sea-level datim.
_ _Water-stage recorder installed over casinge

Water-bearing formation: Culebra dolomite member of Rustler formation between

518 and 550 feet, Formation was test pumped for 2L hours at a rate of
.. 100 gallons per minute, , ,
Formation logs: (1) Sample description, (2) electric, (3) radicactivity
__(Gamma-Neutron), and (L) temperature.
Geologic sections

Depth interval Stratigraphic unit
(feet)
0= 60 Windblown send (sand and caliche)
60-108 Gatuna formation (sandstone, sand, and conglomerate) of

o Pleistocene (7) age.
108-303 Pierce Canyon redbeds (siltstone and. sandstone) of

Permian or Triassic age.
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Table l.-=-Summary of test-hole construction - Continued

USGS Test Hole 1 « Continued
Project Gnome - Continued

Geologic gection -« continued

Depth interval
(feet)

303-379
379-397
397-518
518-550
550-657
657-T13

713=723

Stratigraphic unit

Rustler formation
~ Upper member (gypsum, anhydrite, and siltstone)

Rustler formation

Magenta member (siltstone, dolomite, and anhydrite)
Rustler formation

Middle member (anhydrite, and gypsum)
Rustler formation

Culebra dolomite member (dolomite)
Rustler formation

Lower member (sandstone, siltstone, and anhydrite)
Residuum of Rustler and Salado formations undifferentiated,
of Permian age (siltstone, clay, and anhydrite)

Salado formation (salt) of Permian age
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Table 2,--Sample description log
USGS Test Hole 1

Project CGnome

Deptpﬁ il.x;terval Lithologic description
(fget)
0-8 Sand, quartz, moderate-brown (5 YR L/4) to light-brown
(5 TR 5/6)3 20 percent very fine-, 60 percent fine-,
and 20 percent medimn-graix\led; subrounded to
subangular; slightly frosted; opaque to clear; loosej
scat-bered grains of feldspar and dark igneous material.
8-10 Sand, quartz, light-brown (5 YR 6/1i); 10 percent very
finew, 75 percent fine-, and 15 percent mediwm-grained;
; subrounded; slightly frosted; clear to opaques loose;
| 1 percent grains of feldspar and black and red igneous
materialj very minor amounts of white, friable caliche
which includes fine quartz grains. (Driller logs
caliche from 8 to 8.5 feet,)

10-15 Sand, quartz, lightf‘/xnrown (5 I’ 6/4); 30 .percent very
fine-, 50 percent fine-, and 20 percent medium-grained;
subrounded to subangularj slightly frosted; mostly
clear to iron-stained; loose with traces of calcareous
cement on a few grains; scattered grains of dark-red
and black igneous material; trace of caliche. (Driller
logs caliche from 11 to 1ll; feet.)
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Table 2.--Sample description log - Continued
USGS Test Hole 1 « Continued

Project Gnome - Continued

Depth interval Lithologic description

(feet) S
15-35 Sand, quartz, light-brown (5 YR 6/L4);3 10 percent very

fine-, 80 percent fine-, and 10 percent medium-grained;
subrounded to subangular; slightly frosted; mostly
clear to iron-stained; loose with traces of
calcareous cement on a few grains; scattered grains
of darkered and black igneous material.,

35-ko Sand, quartz, light-brown (5 TR 6/L); 10 percent very
fine-, 70 percent fine-, 15» percent medium-, an_dA5
percent coarse-graineds subrounded to subangulars
sligki‘bly frostedy mostly clear to iron-stained; loose
with traces of calcareous cement on a few grains;
scattered grains of dark-red and blagk igneous material.

10=45 Sand, quartz, light-brown (5 IR 6/Li); 10 percent very
fine-, 70 percent fine-, 15 percent medium=, and 5
pe_rcexrtf‘coarse-grained‘; subrounded to subangular;
slightly frosted; mostly clear to iron-stained; loose
with traces of calcareous cement on a few grainsj
scattered grains of darkered and black igneous
material with a few fragments of light-brown micaceous

claye
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Table 2.~—Sample description log - Continued

Depth interval
(feet)

USGS Test Hole 1 - Continued
Project Gnome = Continued

Lithologic description

L5-60 Sand, quartz, light-brown (5 YR 6/L)3 10 percent very

fine-, 70 percent fine-, 15 percent medium-, and [1
percent coarse-grained; subrounded to subangulars
slightly frosted; mostly ciear to iron=stained; loose
?ith>t:ape§_of calcareous cement on a few grains;

scattered grains of red and black igneous materiale

60=65 . Top of Gatuna formatieon.

Sand, 90 percent quar?z‘andAlC.pgrcent heavy minerals '
and fine-grained igneous rocksj light-brown (5 IR 5/6)3
20 percent very fine-, 70 percent fine-, and 10 percent
médigm-grgingd;‘fine and very fine grains subangular,

medium grains rounded to subrouqdeé;“partly frosted;

secpqdary'uhdergrowth of small quartz grainsj loose; a
little light-brown, fine-grained, subangular sandstone;

some caliche from above.

65=66 Conglomerate, light=brown (5 YR 6/L); gravel; sandy;

mostly calcareous reddish-brown siltstone and chertj
very fine- to fine~grained; subrounded to rounded;
poorly sorted quartz sand with secondary overgrowths;

some light=brown sand proktably caved from above.
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Table 2.-=Sample description log ~ Continued

Depth interval

(feet)
66-70

70=75

75-18

78-80

80-83

USGSﬂTgst Hgle l- CQntiﬁned
Project Gnome -~ Continued

Lithologic description

Sandstone, moderate reddish-brown (10 R 4/6); fine-grained;
subangular; partly a light-brown, gravel conglomerate‘.

Sandstone, moderate reddish-brown (10 R 4/6); fine-
grained; subangularj and light brown (5 YR 6/L)3
giltstone and cherty gravel conglomerate; some very
fine- to fine-grained, subrounded to rounded, poorly
sorted guartz sande

Sandstone, moderate reddish=brown (10 R L/6); fine-grained
subangular; and very fine- to finee-graineds subrounded
to rounded; poorly sorted quartz sand containing
rounded pebbles of conglomerate and siltstones

Sandstone, moderate reddish-brown (10 R L/6)3 fine-grained;
subangular; and silty; moderate reddishe=brown (10 R 4/6)
sande

Sand, quartz, light-brown (5 YR 6/h)3 20 percent very
fine-, 70 percent fine-, and 10 percent medium-grained;
subangular; slightly frosted; opaque to clear; loosej;
scattered dark grainsj minor amounts of lightebrown
sandy clay; occasional fine= to very coarse-grained,

angular to subangular sand; some quartzite fragments

noted,
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Table 2e==Sample descriptive log = Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued

Depth interval Lithologic description
(feet)
83=9545 Sand, quartz, light-brown (5 YR 6/h); 10 percent very

fine-, 70 percent fine-, 15 percent medium~, and 5
percent coarse-grained; and sandy conglomerate with
_ up to %=inch fragments.
95 ¢5=100 Sandstone, light=-brown (5 YR 6/4) to light=brown
(5 IR 5/6); 20 percent very fine-, 20 percent fine-,
and 60 percent medium-graineds subrounded; minimmm
frosted; few polished grains; few cemented grains;
A mainly quartz with a few dark and red grains.
100-105 Sandstone, light=brown (5 YR 6/4) to light=brown
(5 YR 5/6)5 20 percent very fine-, 20 percent fine-,
and 60 percent medium-grained; subrounded; slightly
frosted; few polished grains; few cemented grains;
mainly quartz with a few dark and red grainss trace
of caliche from above; some fragments of very
fine-grained cemented sandstone.
105-111 Sandstone, light~brown (5 YR 6/k) to light-brown
(5 IR 5/6)3 20 percent very fine-, 50 percent fine=-,
and 30 percent medium-grained; subrounded; slightly

frosted; few angular gravelse. (Top of Pierce Canyon
redbeds at 108 feet.) R
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Table 2.-=-Sample description log = Continued
USGS Test Hole 1 = Continued

Project Gnome - Continued

Depth interval Lithologic description
(feet) .
111-115 Siltstone, moderate reddish-brown (10 R L/6); slightly

micgceous; light greenish-gray round reduction spots;
o much of sample is sand from aboves,
115-155 Siltstone, sandy, pale reddish=brown (10 R 5/L);
calcareousj slightly micaceous with green spotse.

155-165 Siltstone, slightly sandy, red-brown (10 R 3/4); poorly

o indurated.
165-170 Siltstone, silightly sandy, red=brown (10 R 3/Lh); and

_ ' mediumegrained, rounded sand.

170-179 Sandstone, sandy, red-brown (10 R 3/h); 70 percemt very
fine-, and 30 percent medium-grained; and very pale-

L green, medium-grained, rounded sand.

179-185 Siltstone, sli_ghtl’y sandy, red-brown (10 R 3/L);-and

. very pale-green, very fine-grained sand.

185-19745 Siltstone, very sandy, reddish-brown (10 R L/L);
subrounded to rounded; frosted quartz grains; fairly

. . well indurated; calcareousj pale-green reduction spots.

197.5-210 Sandstone, silty, pale reddishe-brown (10 R 5/4); 70 per-
cent very fine- and 30 percent medium-grained; angular

to subrounded; fairly well sortedy mostly subrounded
quartz grainsy well indurated; calcareous.
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Table 2.--Sample description log - Contimued

Depth interval
(feet)
210-~215

215-225

225-233

233-243

USGS Test Hole 1 - Continued

Project Gnome - Continued

Lithologic description

Sandstone, silty, pale reddish-brown (10 R 5/k); 95
percent fine- and 5 percent mediume-grained; angular
to subangular; well sorted; mostly quartze.

siltstone, sandy, moderate reddish-orange (10 R 6/6);
10 percent very fine-grained sand and 90 percent
coarse-grained silt; angular to subangular; quartz;
well sorted; few seleni‘bg erystalse

Sandstone, silty, moderate reddish-orange (10 R 4/6);
mostly very fine-grained, less than 5 percent
fine-graineds calcareous cement; few very pale-green
spots. Particles of quartz, chert, limestone, and
coarse sand to fine gravel are from material thrown
in hole to straighten from 200 to 225 feete

Sandstone, silty, moderate reddishw-orange (10 R L/6);
mostly very fineegrained, less than 5 percent
fine-grained; calcareous cement; few very pale-green
spots; and a little moderate reddish=brown (10 R L4/6)
gil_tstone with very pale-green spots. Particles of
quartz, chert, limestone, and coarse sand to fine

gravel are from material thrown in hole to straighten
from 200 to 225 feete.
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Table 2.,--Sample description log = Continued

Deptl; ;ntervel

(foet)

22;3-2);;6
2h6-251
251-265
265-300
300-303

303-30L43
30L43-309

309=-314

31319
319-32h

32l4=329

USGS Test Hole 1 - Continued

Project Gnome « Continued

Lithologic description

Siltstone, sandy, pale reddish-brown (10 R 5/L); few pale-
green spots. A few grains of coarse sand to fine
gravel‘ probably from material used to straighten hole.

Siltstone, sandy, pale reddish-brown (10 R 5/k); few
pale-green spots; and slightly clayey siltstone.

Siltstone, sandy, pale reddish-brown (10 R 5/h); pale-
green reduction spots; and claystone,

Siltstone, sandy, pale reddishebrown (10 R 5/4); numerous
reduction spots; and claystonees

Siltstone, sandy, pale reddish~brown (10 R 5/4); numerous
reduction spots; and gypsum at bottome

Top of Rustler formation., Gypsum, gray to white.

Gypsum, white, amorphous; about 50 percent of sample is
cemente '

Gypsum, white; amorphous; trace of anhydrite; minor amounts

_of cements

Gypsum, white; amorphous; and brownish-white anhydrite.

Gypsum, white; amorphous; 50 percent; and 50 percent
brownish-white anhydrite.

Anhydrite, brownish-white; 80 percent; and 20 percent white

amorphous gypsume.



Depth interval

(feet)
329-33L

331-339
339343

3h3-354
354=359
359-369

369-37h

374=379

379-38k4

38L=39L

39L=397
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Table 2.~-Sample description log = Continued

USGS Test Hole 1 - Continued
Project Gnome ~ Continued

Lithologic description

Gypsum, white; amorphous; 80 percent3 and 20 percent gray
to yellow anhydrite.

Gypsum, whitej amorphousy trace of anhydrite.

Gypsum, white; amorphous; trace of selenite and 2 percent
red, sandy clay. Top of redbed 342 feete.

Siltstone, pale, reddish-brown (10 R 5/L); trace of gypsum
from above.

Gypsum? whites amorphouse.

Gypsmn? pink to white; trace of orange siltstone.

Gypsum, pink to white; 70 percemt; and 30 percent gray
a.nh?drite.

Gypsum, pink to white; 70 percent; some fibrous and lamel-
lary 20 percent gray anhydrite; and 10 percent, very
fing-grained, limy, gray sandstone.

Gypsum, pink to white; 50 percent; LO percent pale-olive

(0 ¥ 6/2) dolomite; and 10 percent gray anhydrite.

Gypsum, pink to white and clearj 50 percent; platy; and
50 percent nodular orange-pink (5 YR 8/4); Llimy
siltstonee

Siltstone, grayish-orange-pink (5 YR 7/2); calcareous;

trace of gypsume
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Table 2,-~ Sample description log = Continued
USGS Test Hole 1 - Continued

Project Gnome = Continued

Depth interval Lithologic description

(feet)
397-400 Gypsum, whitej amorphous; trace of grayish-orange-pink

, (5 TR 7/2); calcarecus siltstone.

400-409 Anhydrite, light-brown to whites 80 percent; and 20

N _ percent light-brown to white gypsum.

Log9-L1h Anhydrite, light-brown to white; 80 percent; finely
crystalline; and 20 percent light-brown to white gypsum.

L1h=h35 Anhydrite, pale-pink (5 RP 8/2); 80 percent; finely
crystalline; and 20 percent pale-pink (5 RP 8/2). gypsum.

L435=L40 Anhydrite, lightebrown to whitej 80 percenmt; and 20 percent
white mottled with pink gypsumy trace of selenite.

Liho=Lh5 Gypsum, white, and selenite; 75 percent; and 25 percent
light=brown to white anhydrite.

Lly5=}455 Anhydrite, white; 50 percent; amorphous; and SO percent

, white gypsume
L55-460 Anhydrite, Iight-brown; 70 percent; microcrystalline;

( and 30 percent white gypsum.
L460-465 Anhydrite, lightebrown; 80 percent; microcrystalline; and
20 percent white gypsum.
L65-170 Anhydrite, light-brown; 90 percent; microcrystalline; and

10 percent white gypsume
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Table 2.~~-Sample description log - Continued
USGS Test Hole 1 -~ Continued

Project Gnome - Continued

Depth interval Lithologic description
(feat)
470=L475 Anhydrite, light-brown; 80 percent; and 20 percent white

gypsum and selenite; few grains of stained quartz.

475-480 Anhydrite, white with some brown-stained; and white

gypsume

‘ hBO-hBS Anhydrite, whitej; 70 percent; and 30 percent white gypsum.
L485-L490 Anhydrite, white to medium-light gray (N 6); and white
L gypsum.
490-500 Anhydrite, white to medium-light gray (N 6); and white
4 ~ gypsum.
500-509 Gypsum, pink; 80 percent; and 20 percent white to medium-

light-gray (N 6) anhydrite; with a red clay matrix.

509-51L Gypsum, white to pale-pink (5 RP 8/2); amorphous; and
selenite; 80 percenty and greenish-gray (5 GY 6/1) to
yellowish-gray (5 Y 8/1) anhydrite; some fragments of
gypsum and anhydrite; some fragments of gypsum and

A anhydrite in clay matrix.

514-519 Gypsum, some white; mostly selenite; amorphous. (Hole

measur_ement places top of Culebra Vd‘o;l.gzg;b‘e member at

N i g S ® e

518 feet,)
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Table 2.--Sample description log - Continued
UBGS Tgst Holg l- Continued
Project Gnome -« Continued

Depth interval Lithologic description
(feet)
519-523 Dolomite, light-olive-gray (5 Y 6/1); porous; some amor-

phous gypsum, mostly selenite; and some brown to red

. anhydri‘he.
523=539 Dolomite, light-olive-gray (5 Y 6/1); porous.
539-5lk Dolomite, pinkishe-gray (5 YR 8/1); microcrystalline

solid appearance, fewer vugs than dolomite aboves
Slily=5L8 Dolomite, pinkish-gray (5 YR 8/1); microcrystalline;
solid appearance; balls of cream clay mixed with small
) dolomite fragments (crevice filling).
S48-550 Dolomite, pinkish-gray (5 IR 8/1); microcrystalline; solid
appearance; and light-greenish-gray (5 G 8/1) clayey
L siltstone.
550-555 Siltstone and claystone, grayish-red (10 R L/2);
L §O;per?ent; and L0 percent gypsum.
555=570 Anhydrite, white to light-gray; white to light-gray
gypsum; gray to dark-red siltstone; and a little
B dolomite from above.
570-579 Siltstone, clayey, dark-reddish-brown (10 R 3/k); plastic;

contains pebbles of gypsum and anhydrite.
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Table 2.--Sample description log - Continued
USGS Test Hole 1 - Continued
. Project Gnome - Continued
Depth interval Lithologic description

(feet)
579-58L ' Siltstone, clayey, dark-reddish-brown (10 R 3/4); contains

gypsum pebbles and some light-greenish-gray (5°G 8/1)
_ anhydrites 579-580 feet is probably mostly gypsum.
584=597 Siltstone, clayey, dark-reddish-brown (10 R 3/k); contains
gypsum pebbles and same light-greenish-gray (5 G 8/1)
anhydrite.

597=602 Siltstone, clayey, dark-reddish-brown (10 R 3/W); cohtains
gypsum pebbles and some light-greenish-gray (5 G 8/1)
anhydrite; and some greenish-gray (S GY 6/1), very
fine=grained sandstone.

602-608 Sandstone, greenish-gray (5 GY 6/1); very fiﬁe-graMed;
and dark-reddish-brown (10 R 3/L), clayey siltstone
containing gypsum pebbles and light-greenishegray
anhydrite. Dark-reddish-brown siltstone probably

) from above, call 602 fee"b the sandstone contacte

608-622 Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-
grained; well sorted.

622627 Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-

grained; well sorted, minor amounts of gypsum.
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Table 2+== Sample description log - Continued

Depth interval
(feet)
627-632
632-652

652-657

657-660
660-665
665-668
668-6T5

675-685

USGS Test Hole 1 - Continued
Project Gnems - Continued
Lithologic description

Sandstone, pale-yellowish-brown (10 YR 6/2); very fine=-
graineds well sorted; minor amounts of gypsum and dark-
reddish-brown (10 R 3/L), siliy sandstone.

Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-

~ grained; well sorted.

Sandstone, pale-yellowish-brown (10 YR 6/2)3 very fine-
grained; well sorted; lower foot containing darke
reddish-brown (10 R 3/L) grains of silty sandstone and
some gypsum.

Siltstone, dark-reddish-brown (10 R 3/L) with some white
grainsg well sorted; minor amounts of gypsume

Siltstone, dark-reddishebrown (10 R 3/L); minor amounts
of gypsum.

Siltstone, pale-reddish-brown (10 R 5/L); minor amounts
of gypsum,

Siltstone; pale-reddish-brown:(10 R 5/4); and white to
light-gray gypsum and anhydrite.

Gypsum, pale-greenish-gray; very fine-grained sand size;
orangish-red mineral, probably langbeinite or
polyhalite.
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Table 2.--Sample description log = Continued
USGS Test Hole 1 -~ Continued

Project Gnome - Continued

Depth interval Lithologic description

(feet) |
685-695 Siltstone, sandy to clayey, pale-reddish-brown (10 R 5/L);

contains gypsum pebbles. _

695-700 Siltstone, sandy to clayey, pale-reddish-brown (10 R 5/L);

~ contains gypsum pebbles and trace of anhydrite.

700-705 Anhydrite, light-olive-gray (5 Y 6/1); some gypsum; some

pale-reddish-brown (10 R 5/L) siltstone; probably
. caved from above. '

705=710 Siltstone, sandy, pale~reddish-brown (10 R 5/4); and
light-olive-gray (5 Y 6/11) anhydrites some orangish-
red mineral, probably langbeinite or polyhalites

710=-713 Anhydrite, lighte-olive-gray (5 Y 6/11); some gypsum and
ha;itg 3 pale~reddish-brown siltstone probably from
above.

713-718 Salado fogg?}on. Salt, white; crystallines

718=723 Salt, yellowish~brown; crystalline,
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Table 3.~Pumpi;ng and water-level recovery test
USGS Test Hole 1

Project Gnome

Hole depths 550 feet
Formations _ \culqbra_ dolomite of Rustler formation
Datess August 16-19, 1960

 Part T--Pumpine rat@-determinati .
Depth Orifice Gallonms Pump

Time to water reading per revolutions Remarks

 (feet) (inches)l/ minute per minute
8-16-60

6300 peme Lh43421 Static water level.
Measuring point for
dep-bh to water is top of
1i-inch pipe 0.8} foot
above top of 20-inch
casinge Altitude of
3426.8l feet above sea-

. ‘ level datum. _

7515 Lh3.42 Steel tape measurement.

Static water level,
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Table 3.-Pumping-énd water level recovery test = Contimued

USGS Test Hole 1 - Continued

Project Gnome - Continued

Part I - Continused

Depth  Orifice Gallons Pump

Time to water reading per revolutions Remarks

. (feet) (inches %/ mimte per minute

8€y6~60 - Continned
7425 pm  Lhhi3.12 Static water level. Top

8:31
8233

8236
8850
852
9100
9:01
9:02

of pump bowls at 520
feete 518 feet of
1i-inch pipe in hole.
All dgpth—to-watér
measurements by
electric line unless
otherwise noted.
Pump on,
Water oute Very dirty
brown.
6 3/u 62 1,400
_ 73/ 66
460,00
460435 Water fairly clear.
Increased pump rate.

19 102 1,550 Temperature TLOF,
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Table J.~-Pumping and water level recovery test - Continued

USGS Test Hole 1l -

Continued

Project Gnome - Continued

-Part -I - Contimed

Depth  Orifice Gallons Pump
Time +to water reading per revolutions Remarks
(feet) (inches )y minute  per minute
8-16=60 ~ Continued
9311 pm 18% 101 Measured into barrel
. o (50 gal) in 30 seconds.
9315 472470
9:27  L7h.20 18 3/h
9_331 ) Speeded pump.
9132 3hd 138 1,725
9337 . 3% 135+
9sL5 L88.85 33 Water clear.
9s58  hol.13 3234 135
10:09 o ‘ Slowed pumpe
10105 L482.15  18% 100 1,550
1015 180,52
10:28 17916 18% 100
10:30 Pump off -- water run

10s33%F  L50.00
10538 Lh9.77

into discharge to
lubricate shaft,.

Recovery measurement.
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Table 3.-=Pumping and water-level recovery test = Continued
USUS Test Hole - Continued
Project Gnome - Continued

-Part. I - Contimued

Depth  Orifice Gallons Pump
Time to water reading per revolutions Remarks

~ (feet) (inches)l/ minute per minute

8-16-60 - Continued
11302 pm  Lk7.56
Ws30  LLT7.29
8-17-60 '

12:10 am Lli5.55
12330 Li5.10

1300  Lh8.80
130 b5k
2:00  Lhk.30
2130 b3z

3:00 Li3.12 End of measurements.
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Table 3.=-Pumping and water-level recovery test - Continued

USGSVTest que 1 - Contimued

Project Gnome - Continued

Part II--Interrupted pumping test

Time

Depth
to water

) (feet)“

Minutes

since
Remarks

pumping
started

8-17-60 ~ Continued

3:02 am

3s1h

3326
3332
3:h0
4512
Lig26
Lz36

L45ke0

46048

46475
16675
168420
168,85
L6947
169,50
k70,38
470490

Ll 080
Ll 68
Lhiko56
Lhk.18
Lhli.10
Lhk .05

Pump on 3:01 am.

A > B - I ATV S o VLR S B

5

Pump off due to valve on line vibrating
loose and loosening connections on
discharge line.

Recovery measurements.,

End of measurementse
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Table 3e--Pumping and water-level recovery test - Contimued
USGS Test Hole 1 « Continued

Project Gnome - Continued

Part III--Pumping test
Depth Minutes Orifice Gallons

i o
Time to water sinee reading per Remarks

/ o (feet) i‘:af-ti:: (inches)y minute
8-17-60 - Continued o
bsho am 156,90 1 Pamp on Ls39 am.
162,50 2 Electric~-line measurements.
163,70 3
1465420 L 18%/: 100
166450 5 Water clear.
467,45 6
168,25 7
168496 8
169451 9
470,09 10 18% 100
470,97 12
L7161 1
b72,21 16
k72,60 18
172492 20 18% 100
173,20 22
473453 2k
L73.79 26
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Table 3.--Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued
Project Gnoms - Continued

‘Part III « Continued -

Depth Minutes Orifice Gallons

Time to water since reading per " Remarks
 (feet) ;mizg (inches)l/ minute

8-17-60 - Continued

L3ko am  47Le07 28
L7h.25 30 18% 100

5312 am  47h.58 33

| WThoBL 36
475.02 39
k7518 k2
h75.32 L5
475,51 L8 18% 100 ;
475,68 51 ?
L75.82 5L
L76.05 57 Temperature TLOF.
L76.18 60 18% 100

Sk L76.46 65
476,73 70
476,92 75
477420 80 18% 100
L77422 85

L7739 90
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" Table 3.~-Pumping and water-level recovery test - Continued
USGS Test Hole 1 = Continued

Project Gnome « Contimed

Part III - Contimed

Depth  Minutes Orifice Gallons

sincs
Time to water reading per Remarks
pumping :
. (feet) . gtarted (inches)l/ mimte

8-17760 - Continued

L77.53 100
L77.95 105 18% 100
178.13 110
634 am  478.22 115
L78.25 120
478,40 130 18% 100 Fluctuating.
1478460 140
478497 150
1478493 160 18% 100
| L79.1k 170
7339 L79.18 180
1479450 190 183 100
479.58 200
L7947k 210
L79.66 220
479.71 230

8539 479484 240 18% 100 Temperature 7.4°F.
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Table 3.~--Pumping and water-level recovery test - Contimed
USGS Test Hole 1 - Continued
Project Gnome - Continued

- Part 111 - Contirmed
Depth  Minutes Orifice Gallons

since
Time to water reading per Remarks
pumping

. (feet) gtarted (incheS)y minute
8—}.'(-_60 - Cor_x‘_aj.r;ued |
8139 am 479,99 250
1180,00 260

180407 270 18% 100

o 480.19 280

9139 480.00 300 18.25 100- Adjusted back to 18% inches.

1480.89 320 18% 100

10:19 1480.97 3ko

10139 LBL.O8 360
10559 LL.1h 380 183 100
11519 h8l.1s koo 18% 100

11:h9  LBL.ho L30
12519 pm  LBL.35 L6 183 100
123k 18L.82 Lo 183 100
1s19 1,81.82 520 18% 100
L9 LUBLYY 550 163 100
2319 481.92 580 18% 100

3119 182415 610 183 100
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Table 3.~-Pumping and water-level recovery test - Continued

USGS Test Hole 1 = Continued

Project Gnome = Continued

Part III - Continued

i Depth  Minutes Orifice Gallons i
Time to water since reading per Remarks

o (feet)« Smi:g (inches)l/ minute

8-17-60 - Contimed

3th9 pm  Lh82,2L 670 18% 100

bsl9 182,39 700

Lsh9 180,65 730 15 91 Refill butane tank -~ lost

o . pressures

Ls 59 482 «38 7ho 18% 100

5519 483,20 760 19 102 Cut back valve to 18% inches.
6300 183426 801 18% 100

7300 183,36 861 18% 100

8300 483419 921 183+ 100+ Trimmed valve.

9100 182493 981 183 100
10500 L82.89  10k1 183 100
11300 183,00 1101 18% 100
11:10 Specific conductance 5,000;

‘ temperature 7,°F.

12;00 am 482,93 1161 183- 100~ Adjusted valve.

8-18-60 '

1:00 am  L83.00 1221 183- 100- Water sample collected 7L°F.
2:00 483.60 1281 184+ 100+ Adjusted valve.
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Table 3e-~Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued
Project Gnome « Continued

Part III - Continued

‘Depth N Minutes
since
Time to water
pumping
(feet) started

Orifice
reading
(inches)l/ minute

Remarks

8-18-60 = Continued

35000 L83.69 131
k300 L83.73 1401
Lsko 483.85 14
lald

18%
18%
18%

Turned off pump.

_]_;_/ Orifice '.'.LS_‘Z_% inches :!.t_l_d:!.amejbe;j. Pm-dischgrge lir_xe is L inches in

diameter and consists of 6-inch to 4-inch reduction nipple, 4-inch

gate valve, 5 feet of L-inch pipe, and orifice plate. Opening in

discharge line for measuring inches of head is 1/8 inch in diameter

and located 1 foot back from orifice plate.
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Table 3.--Pumping and water-level recovery test - Continued

0SGS Test lee l - _Contirmed

Project Gnome - Contimued

Part IV--Water-level recovery measurements

Depth Minutes Minutes
Time to watér since since Remarks
pumping  pumping
. (feet) gtarted  stopped
61660
Lsll am . yly2
1453490 1hhh 2 Recovery measurements.
451,88  1lk5 3
152,26 1hlé 4
k53,68 L7 5
l+5h320 1448 6
LSh.52 19 7
L5k .55 1450 8
4sh.50 1S 4
L5k .39 1452 10
h5h25 1453 11
L5L,10 1454 12
Li5ke00 1455 13
L53.82 1456 b1
L53.73 1457 15
1453.62 1458 16
1453.50 1459 17
153436 160 18
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Table 3e--Pumping and water-level recovery test - Contimmed

USQ_S_Test Hole 1 = Continued

Project Gnome -~ Continued

Depth  Minutes o
Time  to water °inc®  simee Remaris
(foet)  mtantes m
8=18-60 -~ Continued
hsll am  453.18 61 19
. 453.18 1462 20
5:03 452,87 L6l 22
152,67 1466 2,
h52.47 1468 26
b52435 1470 28
h52.18 72 30
452,00  1h74 32
451,88 1476 3k
L51.63 178 3%
k51,55  1L80 38
o L51.L3 1482 Lo
12 LSL,22  1h8S b3
h51.08 14,88 46
150,95 1491 L9
L5047L 1kl 52
150460 1497 55
58

L5045 1500
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L1

3s—~Pumping and water-level recovery test - Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued

.Part IV « Contimued

Depth Minutes Minutes
since since

Time to water Remarks
pumping  pumping
(feet)  giarted stopped
8-18-60 - Continued
Si2h am 450,25 1503 61
150420 1506 6L
4450405 1509 67
7 119493 1512 70
5356 bh9 473 1517 75
kh9«Sh 1522 80
W9eho 1527 85
9,23 1532 90
L9409 1537 95
418491 1542 100
48,83 1547 105
L1867 1552 110
118,52 1557 115
6sh1 1562 120
Lh8.26 1567 125
LLi8.19 1572 130
7301 LL7.96 1582 1o
7:11 L7476 1592 150
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Table 3.~--Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued

Project Gnome -~ Continued

Part IV = Continued

o Depth  Minutes Minutes
Time to water since since Remarks
e e Choppea
8-18-60 - Continued |
Ts21 am hm,éa 1602 160
7331 bh7.h2 1612 170
Tell bh7.28 1622 180
7151 Lh7.1h 1632 190
8:01 Lli7400 1612 200
8:11 Lh9.86 1652 210
8s21 L6475 1662 220
8331 L66L 1672 230
8sli1 Wi.53 1682 240
9501 L6435 1702 260
9821 Lh6.15 1722 280
9sll LL6 .03 17h2 300
10501 LL5,88 1762 320
10521 Lhs.72 1782 340
10,51 Lhs.52 1812 370
11.01 Lhs.k8 1822 380
11:21 LlS5.36 1842 Loo
11:51  Lhs.21 1872 L30
12521 pm  Lk5.09 1902 460
12551 Liliooh 1932 koo
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Table 3.--Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued
Project Gnome - Continued

_Part IV - Continued

Time

Depth  Minutes Minutes

since since
to water Remarks

pumping  pumping
(feet)  started  stopped

81660 -
1:21 pm
1351
2121 -
2351
3321
31
2L
L:51
Ss21
5:51
6151
7551
8e51
9151
10.51
11:51

Continued 4
Lk)is82 1962 520
Wihe73 1992 550
Lk .62 2022 580
Lo 5L 2052 610
Llhakb 2082 640
) 2112 670
k.38 212 700
Lllye30 2172 730
bhl.25 2202 760
Lhh,22 2232 790
Llh.25 2292 850
Llih016 2352 910
LLk+09 22 970
Lhl.05 2L72 1030
ik e00 2532 1090
Lh3.96 2592 1190
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Table 3+--Pumping and water-level recovery test - Continued
USGS Test Hols 1 - Continued

Project Gnome - Continued

Part IV - Continued

Depth  Minutes Minutes

since since
Time to water Remarks

pumping pumping
. (feet)  gtarted stopped

8-]3—60 - Continued

12355 am LL3.90 2656 121}
151 LL3.8 2712 1270
251 L3l 2772 1330
3151 Lh3.79 2832 1390
Ls51 Lli3.78 2892 1450 End of measurements and

teste

Measurements made by
de+ Bs Cooper, Ge. C. Doty,
and Ge A. Dinwiddie.



swoup 3o3f0xg ‘T IToY 3893 SHSN 30Td UMOPARID TRAST~I238M-~"Z BINTYL

ypa

e

cé?

oﬂwd,..v

*09-g1-g uo ¢
‘W *8 THif v peddoys puw 0g-LT~-g WO S

‘W 8 6C Yy 39 pojawys Bujdumg - seqnuTm -
ST Iox wdd Q0T sea sjex adxeqoste dimg

000!

00! ’ ol
(s93mm) psjreis Jupdund Souts WLy

R

s8tb

03:14

SLt

oLv

Sov

o9t

Butod Suranswvem mOT23q 3997 UT ‘I978A 02 y3daq



owouf oeforxd ‘T oToy 3803 SpgN ‘30Td ALrdA003X TSAST~I838M=-*¢ aanIyd

L GGt
00 o
o ° °o o
o %rd o
= [e) . €St
g
o 00u
) 000
umioo dumd woxy InTs JajeM _ ndo .
© 1St
ooo
Cop
nooo
C% 6bb
< %
T o
¥ )
%5
(N
= Lbb
%
ooo
109-6T-g W R
‘W *8 TGy 03 09-gT-p WO "W B (ki WOIF SIINUTW ‘.A~~U Stb
YT J0J OPUN SIUSNAINSSIW AIRAODSI TOAST-I83EM CN
*09-gT~-g WO ‘W *® THiy 03 09=LTg WO ‘W ‘B 6¢iN &Dﬁﬁn
Woxy eejnum KT Jo3 wdd QO sea 298 8Sawyosip dmnd D
L
000! 00! o1 > 13 24
peddogs Bupdmd oouye Wiy .2
Amvpgsylwogugﬁg& 20outs owpL 3

qutod Supamessw AOTSq 3997 UT ‘Istem 03 ydeq



LS

Table L.--Water measurements
USGS Test Hole 1
Project Gnome
Test 1
Hole depth: 1973 feet
Formations Sandstone in Pierce Canyon redbeds
Dates August b, 1960

Depth to water
Time : Remarks
(feet)

12:16 pm 196,16 Measuring point is top of 20-inch casing 0.7 foot

above rig floor., Altitude 3,426.70 feet. Hole
was bailed out six times between 11:45 am and
12:16 pm before starting water-level observa-

tion. Electric tape used for measurements.

12317 do.
12:18 do.
12519 do.
12320 doe Total depth of hole measured with steel tape and
L=1b. weight as 197.22 feet below rig floor.
12:21 doe
12;22 do.
12323 do.
12:2h doe.

12325 do.
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Table l.--Water measurements - Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued

Test 1 - Continued

Depth to water

Time Remarks

e (feet)
12326 196,16,
12527 doe
12:2§ doe
12:?? doe
12130 doe
12531 doe
12532 doe End of measurements. The 1,76 feet of

water in _hole did qxot lower or raise
at all during teste Measurements made

by W. A. Mourant.
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Table lLie--Water measurements - Continued
USGS Test Hole 1 - Contimued '
Project Gnome - Continued
Test 2
Hole depths LOL feet
Formation: Base of Magenta member of Rustler formation

Dates August 11, 1960

) Depth to water
Time Remarks
(feet)

2220 pm Driller's total depth LO3 feets Driller
washing and bailing hole. Hole flushed
three times with 50%gals water and bailed

out each time.

2:47 : Last bailer out of hole.
2350 40243L Water level measured with electrical tape.
2355 Measuring point is 4op of 18~inch casing

above rig floor. Altitude of 3,436 feet
) 4 above sea-level datum.
3:00 Lho2.15 Hole total depth measured as }j0};430 feet

from floor with steel tapee

310 402,12
3520 ' k02410
3230 402,08
3340 1102 .08
3150 402,08

3355 102,08 End of measurements.
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Table li«~-Water measurements - Contimued

USGS Test Hole 1 -~ Continued

Project Gnome = Continued

Test 2 . .Codbtinued

Depth to water

Time Remarks
(feet) . L L
k:00 pm ’ Collected sample from bailer and from
drilling tank,. '
Released crew to start drilling,
kslo Drilling water at 89°F has field specific
» conductance of 8,000
ls15 Fluid in hole at 79°F has field specific

conductance of 8,000,
Concluded no water is entering hole at
this pointe

Measurements made’ by J. Be Coopere
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Table li.--Water measurements - Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued
Test 3
Hole depths 523‘feet
Formations Top of Culebra dolomite member of Rustler formation
Date: August 13, 1960

Depth to water
Time ) Remarks
(feet)

Sshl am 519.10 Measuring point is top of 18-inch casing--top

of rig floor--altitude of 3,L26 feet above
seaglgvel datgm. Water level measured with

o o electric tape.
5:42 518.98

53 518, 7
Sshk 518l
54l 517495
5sb7 517469
5:48 51747
53153 516453
5355 515.85
5357 515.40
5159 51L.95
6501 51h.k6
6206 513.2

6310 512.17
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Table lie==Water. measurements - Continued

USGS Test Ho}e l - Contipmed

Project Gnome - Contimed

Test 3 = Conbinued

Depth tg water

Time Remarks

- (feet)

615 s15

6120 50995

6125 50880

G 5070

6s36 506,65 Sounded depth 522,8 feet with weighted line.
6140 505,75 |
6315 50l 85

6350 503491

6155 502,88

7890 562.01

7505 500,99

7210 + 500405

7215 199.05

7320 L1980k

7325 L§7.,07

7230 L96.12

7835 Lgk.81

7sho 403.75

73h5 L92.94

7350 1192409
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Table!lj.~-Water measurements - Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued

Test 3 - Continued

Dep’c.h_ to water

Time Remarks
co (feet)
TS5 e lole20
8:00 Lgo.21
8:05 L89.29
8510 188,40
8515 L87.47
Bs20 486,52 |
8325 L185.69 End of measurements. Measurements made

by Ge C. Doty and G. A. Dinwiddie.
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Table li--Water measurements - Continued
USGS Test Hole 1 - Contirmed
Project Gnome - Continued
4 Test L
Hole depthz 550 feet
Formation: Culebra dolomite member of Rustler formation

Date: August 14-15, 1960

Part I--Hole cleanout

Depth To water '
) Remarks

Time .
, (feet) "
8-14-60
8220 pm Hole bailed three times in normal fashion.
Then six additional times. Flnid fairly thin.
Bailer holds 100 gallons. Measuring point
is top ‘of‘18-l-?.nch casing--top of rig floor--
altitude of 3,426 feet above sea-level datum.
8237 _ Stopped bailing.
820 L52.35 Recovery measurements.
8:Li5 150,00
8150 499421
8:55 188,90
9309 )488?67
9305 148455 Measured hole total depth as 549.8 feet.
9115 LL8.30
9:20 Lh8.10
9325 LL48.02
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lie==Water measurements - Continued
USGS Test, Hole 1 - Continued
Project Gnome - Continued

Test i - Continued

Part- T-~-Hole cleanout - Continued

Depth to water

Time Remarks
(feet)
3-1;;-60 ~ Continued
9:30 Lhh7.99
9135 Lh7.9k
9240 hh?gs?
9:45 Lh7.76 End of measurements.
Part IT--Bailing test
Time Remarks
8-14-60
9:53 pm Started bailing test. Time starts when first
bailer starts out.
Bailing from bottom of hole.
1:52 am - End of bailinge All bailers full of water.

Approximately 11,000 gallons of water
removed. Hole bailed L hours at rate of

about L8 gallons per minute.
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Table lj.~-Water measurements - Continued

USBS Test Hole 1 - Continued

Project Gnome - Continued

Test L = Continued

Part IIlI--Recovery measurements

Depth to water

 Time Remarks
: . (feet)
8«15-60
1358 am LL8eLO Electric~line measurementse
1359 Lh7.86 Measuring point is top of 18-inch casing--top of
., rig floor at altitude of 3,426 feet above
sea-level datume
2500 LL7,62
2:01 Lh7.36
2:02 Lh7.20
2103 Lh7.05
2:0l Lk6.89
2:96 hh6.70
2307 Lh6.63
2308 Lh6.53
2310 Lh6 .11
2312 L6 o2l
2s1) Lh6.15
2:16 LL6.05
2418 5.9l
2320 Lh5.85
2322 Lh5.79
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Table L.--Water measurements - Continued
USGS Test Hole 1 - Continued
Project Gnome - Contimed

Test 4 - Continued

Part III--Recovery measurements ~ Continued

Lepth to water

Time Remarks

. (feet)
8-15-60 - Continued
2s2l Lh5.72
2126 15.63
2:28 L5460
2333 LhS.L6
2137 Lh5.36
2:11 L5 .23
2sh5 Lh5.12
2:49 Lh5.08
2:53 M5.05
2:57 Ltk 499
3101 bl 88
3:05 LLk .85
3110 Ll o 77
3115 Ll .68
3:20 Ll 62
3:25 Ll 450
3:230 Lhhe51
3335 Lldyoho

3:h0 Lh0e37
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®able Li.--Water measurements - Contimed
USGS Test Hole 1 = Continued
Project Gnomes - Continued

Test ) - Continued

Part III--Recovery measurements = Continued

Depth to water
Time o Remarks
(feet)

,8-}5-6q - Continued
3U45 am Lhh 36

350 Lhk.29
3255 LLk.28
4300 Ll .22
Ls10 Lhb.16
hs20 Llbi+0
Ls30 113,89
hsko LL3.80
Ls50 Lh3.80
5200 Lh3.72
5:10 LLi3.66
5320 LL3.62
5:30 Lk3.59
5:L0 Lh3.55
5:50 Lh3 460
6:00 LL3.50 End of lj~hour measuring period.

8;00 Lh3,.21
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Table lje==Water measurements - Contimued
US@_Iegt que 1 - Continued
Project Gnome -~ Continued

Test L} - Contimed

Part III--Recovery measurements - Continued

Depth to water

Time Remarks
S (feet)
8~15~60 = Continued
]_:0300 ,-1113 906
11:00 Lh2498 End Of measurements. Measurements made by

Jo Be Cooper, G. C. Doty and G. A. Dimwiddie.
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Table 5.--Drilling-time log
USGS Test Hole 1

Project Gnome
Hole . Time
interval Mimites
Frt;n o Start Stop per foot Remarks
(feet) ‘
- 8-1-60 |

10 15 8:01 am 8:50 10 Drilling 2h~inch hole

15 20 855 9130 6 Down 5 min. to remove tool guide.

20 22 937 93L9 6 Sand caving.

22 25 9155  10:20 8

25 29 10129  10sk5 L

29 30 10:50 1103 13

30 35 11:06 11350 8 Down 5 min. to bail hole at 32% feet.

35 37k 11s55  12:07 pm 5

37% Lo 12:15 12455 16

Lo 2% 1:;00 1:27 k]

k23 b5 1332 2300 1 Hole being bailed to within 2-3 feet
of bottom.

b5 Lrd 2:07 2334 1

h?%— 50  2:ho 2157 7 Added water to thin slush.

50 523 3305 31ho b0

524 55 3348 432 18 Rigged larger bailer to bail this
interval.

55 57 LS55 5320 12 Sand caving.
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Table S.--Drilling-time log - Continued

USGS Test Hole 1 - Continued

Project Gnome = Continued

Start

Time :
Minutes Remarks

Stop per fiotic

“~“Hole -
interval
From To
© (feet)
57 58
58 60
6o 61
613 o
35 6§
66 70
70 73
73 75
5 78
78 80
80 83
83 85
85 89
89 93

) 8-1-80 - Contimed

5328 pm 6312 36 Sand caving. Down 8 min. to rig

6320
7355
9102

12530 am 123L7

1.2}
2515
3:02
3155
Lsho
6:L45
8305

10305

93 ?5% 10:37

95% 100

10:58

electric cord.
7430 35 Measured hole at 58 feet,
3833 25 Sand cavingj grease rig, end of bailing.
9k 12 Sand caving
8-2-60

8
1:53 7 Measured depth to start.
2:36 7 Gravel, fine.
3135 16
h:;9 8 Bailed poorly consolidated sandstone.
5:05 12
6330 30 Time estimated.
7350 32

8558 .13 Shut down to adjust rig and tighten
tools. Measured hole at 89 feet.
10520 I
10550 5
11:05 2  Caving sand.
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Table 5.-=-Drilling-time log - Continued

USGS Test Hole 1 - Continued

Project Gnome - Continued

--~Hole Time
interval - Mimtes
From ‘To Otar Stop per fo&t?; Remarks
(feet)
8-2-60 - Continued
100 105 11:15 am 11:3k h Caving slightly
105 108 11:45 12:30 pm 15 Driller reports sand at 95 to 100 feet
caving into hole.

108 110 2:15 pm 2335 10
110 112% 3100 3338 '15 Pierce Canyon redbeds in samples.
1123 115 3153 4320 11 = Pierce Canyon redbeds in samplés.

| 115 feet measured with steel tape.

Checked for water in hole.

8-3-60

115 1174 8:35pm 8sh2 2 Drilling 19~inch holes 20-inch
o o casing to 115 feet 11 inches.
173 120 8513 9330 7
120 125 9340 10300 N
125 130 10:10 10s28 I Drilling good.
130 135 10:35 10358 5
135 140 11351k 11:30 3
140 145 11:h2 12502 am L
8-L4=60

15 150 12:12 am 12:32 L
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Table 5.-=Drilling-time log - Continued
USGS Test Hole 1 - Continued
Project Gnome - Contimed

-Hole - Time

interval Minutes
S Start Stop Remarks
From To per food: .
(feet) :
~ 8-4-60 - Continued
150 155 12545 am 1510 §
155 160 1319  1:38 b
160 165 148 2005 3
165 170 2515 2328 3
170 175 23135 2352 3 Drills harder; may have been little
water.
175 179 3305 3s1L 2 Shutdown to check for water in hole.
‘ No water.
179 185 Ls28 Sshb 13
185 190 6155 B:05 1
190 193 820 9s45 28 Driller reports very sticky drilling.
193 195 .és55 10:45 25 Motor trouble.
195 197% 11:15  11shS 12 Water-level observations. No water.

197§ 200 12355 pm 1315
200 205 125 1:38
205 210 13h5 2305
219 215 23513 2529

oW W oo

215 220 2345 3:06
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Table 5.--Drilling-time log = Continued
USGS Test Hole 1 = Continued

Project Gnome - Continued

Hole -
interval

From To
(feet)

Time
T Minutes .
Start Stop Remarks
per footi::

220 225

25 228
228 233
233 238
238 243

243 246
2L6

- 251
251 256
255 zép
266 265
265 270
270 275

8«4=60 = Continued 7
3s1 3335 L Shutdown to have bit faced.

8-6-60
1:20 am 1:L6 9
2300 2;20 L
2:33 302 6
- 4302 6 Time estimated.
8-7=60
11530 am 11350 7
12317 pm 12520 Stopped drilling to adjust rige
12238 12341 doe
12sh) 1:05 Stopped drilling to adjust rige
Clutch bolt broke.
2332 2340 7
2155 3:18 5
3150 hs15 6
Lh:35 5:07 6
5:21 5:h9 6
6312 6:35 5
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Table Se~~Drilling-time log - Comtinued
USGS Test Hole 1 - Continued

Project Gnome - Continued

Hole - ) Time _
interval- Minutes
From To Start  Stop per foot Remarks
(feet) e
. B 8-7-60 - Contimed
275 280 7340 pm 8200 L
289 285 8;1)71 833_1 3
25 20 @50 15
290 295 93k0 9858 L
295 300  10¢10 10529 it
300 303 1045 11507 7 Hit top gypsum 303 feet.
303  30Le3 1132k 11358 20 Rustler formation. Tested for
water.
8-9-60 -
303 309 11520 am 12350 pm 20  Drilling 173-inch hole. 1B-inch
casing to 304 feet L inches.
Bit sticking at base of
N casing.
309 31k 1:00 1:50 10
31h 319 2505 3:00 11
319 324 3:1h L:15 12
32h 329 Ls25 5325 12
329 5:L5 6505 Shutdown for very heavy raine
334k 11300 12505 am 17 Rig started drilling again.
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Table 5.-=Drilling-time log - Continued
USGS Test Hole 1 - Continued

Projeci Gnome = Continued

Hole

Time
interval Minutes
From o Start Stop per foob Remarks
(feet)
| 8-10=60
334 12339 am 1310 Shutdown for heavy rain.
8430 - | Started rig to dry out belts;
| etce
o 339 9200 9320 12 Started drilling.
339 3L3 10s30 11:05 9 Hit redbeds at 3L2 feet.
313 3k 1lsho 12:I5pm 6
39 38k 12530 12553 5
35k 1:30 2:13 Rain started very heavy,
Drille: reports hard fore
o mation.
359 2355 3508 1 Intermittent rain.
359  36h 3:58': 5300 12
36k 369 5311 6305 11
36? 37h 6317 7300 9
37Tk 379 7332 8:18 9
319 38 8530 9305 7
38k 389 9520 10:05 9
389 394 10215 11:35 10 Stopped 10:40 to 11:10 because

of power failure.
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Table 5.--Drilling-time log - Continued
USGS Test Hole 1 - Contimued

Project Gnome - COntinued.

~Hole - Time -
interval Minutes

- - Start Stop - Remarks
From - To per foot

(feet) . _

| 8-10-60 - Continued
9L 397 11:45 12507 am 7  Lost tool in hole; fishing.

» 8-11-60
397  Loo 12;00 pm 12:17 S
Loo 12430 12437
125k 12343 Shutdown to change drillers and
. grease rig. \"
. hoh3 1423 2315 20  Drilled total depth
LOhe3 (Hole total depth) Making water-level observations.
o A _ Measured hole; total depthe.
Loh Loy Ls20 5308 10
hoy Ll 5:18 6:12 1
il L19 6226 7:28 12
119 h2b 7335 pm 8330 11 Made hole alinement survey.
h2!; L30 8:55 9:53 10 Driller reports hoi; measures long.
L30 L35 10:10 10:52 8
435 11308 11:50 Shutdown for rain.
A 8312-60
Lo 12320 pm 12338 12 Rain = no activity. Started drill-

ing.
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Table 5¢--Drilling-time log = Continued

USGS Test Hole 1 ~ Combtinued
Project Gnome - Continued

Hole- -

Time ,
Interval Minutes T
Start Stop Remarks
From -~ To per foot
(fest)
| ) ~ 8-12-60 - Contimed
Lo Lh5 12450 pm 1350 12
s oz 2l 9
o 185 msz n% 9
155 M0 03 sws 12
W0 L6555 603 10
M5 W0 632 6455 9
470 W75 1512 7550 8
L75 L8 8100 8sL5 9
k8o 485 8356 9137 8 Grease rige
485 Lo  10s0h 1038 5
490 k95  10:56 1:h? 10
8~13-60
k95 500 12301 am  12:35 7 Driller reports change in forma-
| tion at 500 feete
500 505 12345 1:19 7
505 509 1:30 2:0L 8
509 51k 2120 3:13 6
51 519 3sh2 Ls3L 10
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Table.5;—-Drillingftime log = Continued
USQS Test lee 1l = Continued

Project Gnome = Continued

“~Hole Time
interval Minutes
- Start Stop Remarks
From To per foot
(feet) -
o o . 8-13-60 - Continued
519 523 }s55 am 5:iS I Hole into Culebra member. Made
water-level observations.
Measured hole total depth at
52248 feet Miron horse.® .
523 528 8sl5 9817 6 Corrected hole depth to 523 feete
528 531 11326  12.26 pm lzo - Dropped bit at 531 feet.
8-1L4=60
531 1s43 pm - 2540 Fixing something,
535 2b5 255 17
5357 s nod Lz %
53? Shhy k239 Ssh0 12
Sy 5Bh3 5356 7:06 14 Believe hole is actually at Sh8 feet.
Think driller has over-measured
line 1 foote
549 550 7:24 pm 8305 20 Driller reports change at 551 feete
. 8-19-60
550 551 3523 pm 3150 27 Hole depth ®iron horse® 551.l feet.

551 555

LelT Lis50 8



68

Table 5e--Drilling-time log - Continued
USGS Test Hole 1 - Continued
Project Gnome - Contimued

‘Hole Time

interval : Minutes -
Start Stop Remarks
From - To rer foot
(feet) Coi L e e
8-19-60 - Continued
555 560 530k ' 12 Time estimated.
560 565 7:00 12 Do.
565 571 . L2015 Do,
8=20-60

ST7 5719 2555 pm 3330 17 Drilling 12-inch hole. 12 3/L inch.
) \' casing to 576 feet | inchese.
‘ 8-21-60
579 58)4 11:16 am li:Bh L

581;, 589  1lsl5 11355 2
589  S9h 12305 pm  12;14 2
5oL 597  12s2h 12:42 6
597 602 1335 1:50 3
602 608 1155 2,07 2
408 61y 2:16 2325 2
61k 617 2333 2kl 3
617 622 2155 307 2
622 627 3325 . 355 2

627 632 3sl6 Li:00 3
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Table 5e=-Drilling-time log - Continued

USGS Test Hole 1 - Continued

Project Gnome - Continued

"~ Hole - Time IR
interval o ; Minutes
Start 8top Remarks
From - To per foot
(feet)
8-21-60 = Continued
632 637 Ls08 pm U318 2
637 6Lz W26 3B 2
62 67 Like  Lis6 1
647 652 5307 5820 3
652 657 5133 5sL7 3 Shutdown for measurements.
657 660 8108 819 L
660 665 9461 10309 by
665 66§ 10s21 10340 6
563 670 10skl 1106 11
670 672 1116 ll:LO 12
8-22-60
672 675 12:08 am 1:12 21
675 68Q - - 20 Time estimated.
680 685 3350 4:58 1L
685 690 5315 6340 17
690 695 T:00 Ts3L 7
695 700 7352 8s27 7
700 703 10:08 28

8sl3 - -
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‘Table 5.=-Drilling-time log - Continued

USQS_Test Hols 1 -« Continued

Project Gnome - Continued

Time

Minutes
Start Stop Remarks

per foot

‘Hole . -
interval
From To
(feet)
03 705
705 709
709 T10
710 713
/ T3 T8
\ 718 723
"

~ 8-22-60 - Continued
10125 am 11354 45
12839 m  2:27 27 Dropped tools.

5130 Ssh9 19

63105 6:34 10

Gs s m

8s01 8sli7 9 Total depth of hole.

A
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3
-
) Drilling time Remarks
5; (minutes per foot)
€=
. ® IP ﬁO S|o
Drilling 24-inch hole
o Sand caving.20-inch
1o g casing set to 115
: teet Il inches
IOO—-I.;'.'.
T ' Drilling (9-inch
200 hole.iB-inch
i casing set to
R : 304 feet 4 inches
30045+
V
72
7
400 =3
N Dritling 17 Vp-
SN\ inch hole. 12 3/4-
s inch casing set to
. 576 feet 4inches
N
500 -
&3 f
600—=-1 ~
“_.".i i Drilling 12~
== —— inch hole
700 45
. :::* ;_____,

USGS test hole 1, Project Gnome

EXPLANATION

Sand or sandstone

Qo
Q. O]

Sand or sandstone,
conglomeratic

Siltstone

%

Gypsum

N

Anhydrite

YD
)
g4

Dolomite

Salt

Figure 4.--Drilling time of formastions penetrated in
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Table 6.--Water Analysis

USQS _ ';‘c_est Hq}l.e 1

Prq;jegt Gnome

(Analyses by U. S. Geological Survey)

Date collecteds B8-18=60

Lab. No.: 3913

Chemical components
Parts per million (ppm)

Physical characteristics
and computed values

Silica (Si0p) 30
Aluminum (A1) 242
Iron (Fe) «0
Manganese (Mn) . «0
Calcium (Ca) 608
Magnesiun (M) 6
Sodtun (1) 520
Po’pgsigm (K) 11
Bicarbonate (HCO,) 11}
Carbonate (003) 0
Sulfate (soh) 1960
Chloride (C1) 770
Fluoride (F) o3
Nitrate (N03) 7.8
Phosphate (Pob) o0

Dissolved solids (ppm) 1860

Hardness as CaCOy (ppm)

Total . 2120

Non~carbonate 2020
Specific conductance ‘

Micromhos at 250C 5200
pH 706
Color 3
Temperature (°F) 7l

Radiochemical data

Alpha activity’ (pc/1)

as of 12-2-60 68 * 1n
Beta activity (pc/l‘)

as of 11=15-60 sy * 8

Radium (Ra) (pc/1) 8.9 ¥ 1.8
Tel %2 0.7

Extractable alpha
activity (net) (pc/1)9.5 L0

Strontimm 90 (pc/1) < 0.6

1+

1/ Picocuries (micromicrocuries) per liter

2/ Micrograms per liter
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Tablée7}-8ummary of test-hole construction
USGS Test Hole 2

Project Gnome

Location: SWiSWisw} sec. i, To 2 S., Re 30 Eo, (about 2 miles
southwest of the Gnome shaft), Eddy County, N. Mex.
Altitudes 3,403 feet above sea-level datum. Altitude of rig floor,
about 1 foot above land surface, which is reference point for all
_ measurements.
Total Depth: 608 feet.
Date Drﬁlledsﬁ_ﬁepﬁember 1960,

Drilling Contractor: Everett D. Burgett Drilling Co., Carlsbad, Ne Mexe

Drilling Methods Csble tool.

Casing and Hole Records 2l-inch hole from O to 36 feet.

____ Twenty-inch hole f;pm_}é to 2;2 feets Cased with 20-inch outer-
@iam@tef casing from surface to 209 feet 9 inches. Casing cemented
in hole at bottom.

Nineteen-inch hole from 212 to 323 feet. Cased with 18-inch outer-
diameter casing from surface to 322 feet 6 inches. Casing cemented in
‘hole at bottom.

~ Seventeen and a half-inch hole from 323 to 5.1 feet.
Twelve-inch hole from 5L1 to 608 feet, total depth. Cased with 8 5/8-
~inch outerhdiameter casing from surface to total depth.

Hole Completion records 8 5/8-inch ocuter-diameter casing slotted from

453 to 583 feet. Upper 10 feet of annular space between 8 5/8-inch
oute;bdiameter casing, 18-inch ocuter-diameter casing, and 20-inch

outer-diameter casing filled with'cement. Eight and five-eighths=inch
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Table Te~~Summary of test-hols construction - Continued
USGS Test Hole 2 - Continued

Project Gnome - Continued

outer-diameter casing stubbed upward 2,0 feet and centered in 6-foot

square, 6:ipch thick.reinforced concrete slabe Altitude of top of

concrete slab is 3,402.89 feet above sea-level datum. Water-stage
_”rggorder installed over casinge

Water-bearing formation: Lower member of Rustler formation and residuum

of Rnstler”gnd‘Sa}gdo ﬁq;mations. Water was in ipsufficient quantities
to test yield accurately. Estimated yield is approximately half a

~ gallon per minutes

Formation logs:s 1) sample description, 2) electric, 3) radioactivity
(Gamma-Neutron), L) temperaturs.

Geologic sections Stratigraphic unit

Depth interval

(feet)
0=L0 Wind-blown sand
(sand caliche)
L,0=206 Gatuna formation of Pleistocene (?) age, (sandstone,
~ sand, and conglomerate)
206-309.5 Pierce Canyon redbeds of Permian or Triassic age
(siltstone, sandstone, and gravel)
309.5-375 Rustler formation, Middle member,of Permian age
(gypsum and siltstone)
375-405 Rustler formation, Culebra dolomite,member of Permian age.

(calcite, limestone, and dolomite)
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Table 7.--Summary of test hole construction - Contimed

USGS Test Hole 2 - Continued

Project Gnome - Continued

Geologic section - Continued

Depth interval

(feet)
LOS-515

515-586

586-608

Stratigraphic unit

Rustler formation, Lower member, of Permian age
(clay, sand, gypsum, and siltstone)
Rustler and Salado formations undifferentiated, of

Permian age (claystone, siltstone, and anhydrite)
S8alado formation, of Permian age

(salt and polyhalite)



Feet

0-5

5-40

L0-50

50-55

55=50

75

Table 8.--Sample description log
USGS Test Hole 2

Project Gnome

- Lithologic description
Sand, quartz, light-brown (5 1R 6/L); LO percent fine-
and 60 percent medium-grained, subrounded; mostly clear
to opaque quartz grains; some iron-stained; no cementation;
trace of sandy caliche. Driller reports caliche L-5 feete
Sand, quartz, light=brown (5 YR 6/L); 50 percent fine-
and 50 percent medium-grained, subrounded; mostly clear
to opaque quartz grains, some iron-stained; no cementation.
Qaliche bed about l-foot thick at 12 feet.
Gatuna formation
Sard, quartz, light-brown (521:[ 6/L)s 50 percent fins=-
and SO p‘e;‘pggb_xpgdim'm-graine_d, subrounded; mostly clear to
opaque quartz grains, some iron-stained; no cementation;
few sandstone fragments.
Sand, quartz, light-brown (5 YR 6/L); 50 pércent. fine- and
50 vpergen_b medium-grained, subrounded; mostly clear to
opaque quartz grains, some iron-stained; no cementation.
Sand, quar‘b;, light=brown (5 YR 6/Lh); 50 percent fine- and
50 percent medium-grained, subroumded; mostly clear to
opaque quartz grains, some iron-stained; no cementationg

some sandstone.



Feet
60=65

65-72

72-85

85-90

90-92

92-95
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Table 8e-~Sample-description log - Continued
USGS Test Hole 2 - Contimed

Project Gnome - Continued

Lithologic description

Sand, quartz, light-brown (5 IR 6/l)s 50 ﬁércent fine- and
50 percent medium-grained, subrounded; mostly clear to
opaque qua;"bz grains, some iron-stained; no cementation;
some pale-reddish-brown siltstcone (10 R 5/4).

Sand, quartz, light-brown (5 YR 6/L)3 very fine-grained,
sgbrcnnded; mstly clear f.or -opaque quartz grains, some
irop-stained; no cementation.,

Sand, quartz;. paj.a-rgddish-brown (10 r 5/L); 20. percent
very fipe--g‘so percant fing-s and 30 percent mediume

, g#z_aegi; rounded to' subroundeds no cementatione

Sand, quartz; pale-reddish-brown (10 B 5/14)3 20 percent
very fine-, 50 percent fine-, and 30 percent medium-
grained; rounded to subrounded; no cementation; some silte

Sand, quartz, pale-reddish-brown (10 R 5/L); 20 percent very
fine-, 50 percent fine-, and 30 percent medium-grained;
rounded to subrounded; no cementation; estimated 1 percent
dark grains; some silte

Sand, quartz, pale-reddish-brown (10 R 5/L)s 20 percent very
fine-, 50 percent fine-, and 30 percent medium-grained;
rounded to subrounded; no cementation; some clay and

fragments of sand in clay-silt matrix.
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95-98
98-100

100-109

109-119

119-124
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Table 8.--Sample-description log - Continued
USGS Test Hole 2 - Continued

Project Gnome - Continued

Lithologic description

Sand, quartz, pale-reddish-brown (10 R 5/h); 20 percent very
fine-, 50 percent fine-, and 30 percent medium-grained;
rounded to subrounded; no cementation; some claye

Sand, quartz, pale-reddish-brown (10 R 5/4)s 20 percent very
fine-, 50 percent fine-, and 30 percent mediumegrained;
rounded to subrounded; no cementationj some clay and silt-
stone fragmentse

‘Sandstone, pale-reddish-brown (10 R 5/h); very fine- to fine-
g;fg:}.pgd,_ subrounded; well sorted; mostly clear'te opaque
éuart.z grains, some iron-stained; friable to medium
cemented with calcareous cement.

Sandstone, pale-red (10 R 6/2)3 very fine- to coarse-grained
with some pebbles, subangular tc rounded; poorly sorted;
g:_lea:pe frosted, and amber-stained quartz grains and yellow,
green, and black chert grains 3 calcareocus cement; pebble-
size particles of hard sandstone and chert and some claye.

Sandstone, pale-red (10 R 6/2); very fine- to coarse-grained,
subangular to rounded; poorly sorted; clear, frosted, and
amber-stained quartz grains and yellow, green, and black

chert grains; calcareous cement; some clay.
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Table 8.--Sample des¢ription log - Contimued
USGS Test Hpie 2 « Contimued

Project Gnome - Continued

Fegt i ILithologic description

124i-128 Sandstone, pale-red (10 R 6/2); very fine=- to f:oa;-se-grginedt
subangular to rounded; poorly serted; clear, frosted, and

' amber-staified quartz grains and yellow, green, and black c .’
chert grains; calcareous cementj and about 30 percent clay. -

128-140 Sand, pale-red (10 R 6/2); fine- to coarse-grained, subangulay

~ to rounded; poorly sorted; clear and amber-stained quartz
gnd_n;y;ticolpred chert; 20 to 30 percent of discrete lumps
of clay intermixed with sand; and some fragments of clay-
stone.

140-145 Sandstone, pale-reddish-brown (10 R 5/L4); very fine- to
medium-grained, angular to subrounded; mostly fine quartz
grains; some firmly cemented.

145-150 Sandstone, pale-reddish=brown (1o R S/h); very fine- to
medium-grained; quartz grains; opaque to translucent;
calcareous cement.

150-155 Sandstone, pale-reddish-brown (10 R 5/4)3 very fine- to fine-
grained, subrounded; some pebbles and fragments of silt-

~ stonse.
155-160 Sandstone, pale-reddish-brown (10 R 5/h); very fine- to medium-

grained, angular to subrounded; calcarecus cements



Feet
160-166

166-168

168-173

173-200
200-~200.5
200 05‘202

202~205

205-208
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Table 8,-=Sample-description log - Continued
USGS Test Hole 2 = Continued

Project Gnome - Continued

‘Lithologic description

Sandstone, pale-reddish=brown (10 R 5/4); very fine- to medium~
grained, subangular to subrounded; calcareous cement; 3to8
percent subangular to subrounded, small (around 12 mm)

~ pebbles coated with calcareocus cement; trace of silt.

Sandstone, pals-reddish-brown (10 R 5/h); very fine- to medium-
grained? subangular #o subrounded; calcareous cements
pebbles, and 10 to 20 percent silt.

Sandstone, pale-reddish=brown (10 R S/h);.fine- to coarse=
grained; calcareous cement; fine pebbles, and 10 to 20
percent silte |

Sand, pale-reddish-brown (10 R S/h)i fine- to coarse-grained;

- clay balls and pebblese

Sand, pale-reddish-brown (10 R 5/L); fine- to coarse-grained;
some claye.

Sand, pale-reddish-brown (10 R 5/h); fine- to coarse-grained;
some clay and siltstone fragments.

Sand, pale-reddish-brown (10 R 5/L)s fine= to coarse~-graineds;
clay, and about 10 to 15 percent siltstone with reduction
spots (may be reworked Pierce Canyon redbeds).

Sand, pale-reddish-brown (10 R 5/L); fine=- to coarse-grained;
clay, and about 30 to 4O percent siltstone with reduction

spots. Top of Pierce Canyon redbeds 206 feets



Feet
208-212

212-216

216-220

220-223

223-226

226-230
230-235
235-251

251-258
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Table 8.--Sample-description log - Continued
USGS Test Hole 2 - Continued

Project Gnome -~ Continued

Lithologic description

Siltstone, moderate-reddishworange (10 R 6/6); white reduction
spots.

Siltstone, moderate-reddish-orange (10 R 6/6)3 subrounded;
gravel or pebbles, and 3 percent very coarse grained sand.

Siltstone, moderate-reddish-orange (10 R 6/6)3 subrounded;
some white reduction spots, and angular to subrounded
gravel.

Siltstone, moderate-reddish-orenge (19 R 6/6), and gravel=-
sized fragments of firmly cemented, medium~-gray (N 5)
siltstone. | )

Siltstone, moderate-reddish-orange (10 R 6/6); subangular to
subrounded grayel-sized fragments of medium=gray (N 5)
siltstone, and 0.5 percent calcite and gypsum.

Siltstone, moderate-reddish-orange (10 R 6/6); very few
white reduction spots; trace of calcite.

Siltstone, moderate-reddish-orange (10 R 6/6); white reduetion
spots, and loosely cemented, medium-gray (N 5) siltstone.

Siltstone, moderate-reddish-orange (10 R 6/6); white
reduction spotse

Siltstone, moderate-reddisheorange (10 R 6/6); white

reduction spotss some clay,



81

Table B.Q-Sample’, description log - Continued
USGS Test Hole 2 - COntinned

Project Gnome =~ Contimmed

Feet Lithologic description

258-268 Siltstone, moderate-reddish-orange (10 R 6/6); white reduction
spots; clay, and about 1 percent gypsum interbedded with
siltstone.

268-278 Siltstone, moderate—reddish-brown (10 R 6/6); white reduction

| spota 3 an:l hard, well—indurated, grayish—orange-pink

(1o r 8/2), limy siltstone with red spots and calcite
veinsg ;I.S percent calcite. | _

278-283 Siltstone, mderéfbé-regldish-brown (lor 6/6)3 white reduction
spots; much clay, and some calcitee

283-288 Siltstone, péle—reddish-brown’ (iO R 5/4)3 calcite particless
few coarse sand grains, and trace of mediumelightegray
(v 6) siltstonee

288=293 Sandstone, pgie.-rgd'(lo R 6/2); very fine- to coarsew-grained;
mec_iign_x}-]{:.gh‘vl'.-gr?yﬂ (N 6) siltstone with particles of calcite;
5 pergept grayish-white clay; and possibly some gravel-
sized, angular limestone fragmentse

293-298 Clay, grayish-orange-pink (10 R 8/2); effervesces very readily;

‘ 3 percent calcite. ‘

298-30L Siltstone, clayey, grayish-orange-pink (10 R 8/2); 5 percent

medium= and coarseegrained sandj and 1 percenij. pale=reddish=

brown (10 R 5/4) siltstone.
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Table 8,--Sample description log - Continued
USGS Test Hole 2 - Contimied

Project Gneme - Continued

Feet | Lithologic description-

304-308 Rubble, fine- to cobble-size, angular to subrounded; conxpoéed
of crystalline, pale-red (10 R 6/2) dolomite and grayish=-
orange-pink (5 IR 7/2) gypsum; trace of carbonaceous clay.
Reworked Rustler- fomatlon. ‘

308-310¢6 Rubble, fingw to cobble—slze, éngular to subrounded; composed

- of erystalline, pale-brcwn (5 I» 5/2) dolomite, 35 percerrb
very pale-brange (10 R 8/2) gypsum, and 3 percerrb pale=-
reddish-brows (10 R 5/L) siltstones. Reworked Rustler

‘ fémation. Top of Rustler formation 309.5 feet.
310v6.31y  Gypsum, grayish-orange-pink (1or 8/2); and pale-red (10 R 6/2)

dolomte gravel (dolom:.te is caving from above).

31h7323 | Gypsum, grayish-orange-pink (10 R 8/2); some reworked dolom:.te.
3237330 Gypsum, white (N 9).

330-335 Gypsum, white (N'9)$ trace of anhydrite. _
335-341 Gypsum, white (N 9)s 1 to b mm selenite crystals, and 10 per-

cent pale-reddish-brown clay. Top of clay 3L0O feet.
341346 Clay, pale-red (10 R 6/2); 20 percent white selenite, and

5 percent white gypsum.
3L46-350 Siltstone, clayey, pale-red (10 R 6/2), 60 percent; 25 percent

clear to opaque, white selenite, and 15 percent gypsum.
350-~355 Selenite, white to grayish-orange-pink (10 R 8/2); 10 percent

gypsum; some silt and clay.



Feet
355-360

366-365
o
371.5-375
375;385
385-350
390-395
395-100

400-405
Lo5-410
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Table 8.-~Sample description log - Contimed
USGS Test Hole 2 - Continued

Project Gnome - Continued

o Lithologic descriptioﬁ
Gypsum, grayish-orange-pink (10 R 8/2); traces of anhydrite,
"1 to 4 mm selenite crystals, and calcite fragments.
Gypsum, grayish-orange-pink (10 R S/é); 20 percent calcite,
and 10 percent selenite crystals. |
Gypsum, grayish-orange-pink (10 R 8/2), 50 percent; L4O percent
anhydrite; ecalcite and selenite crystals.,
Gypsum, yellowish=gray (5 Y 8/1); 20 percent calcite; few
white selenite crystalse
Calcite, moderate-red (5 R 5/h); LO percent weathered
~ calcite; few gypsum fragments.
Calcite, grayish-orange-pink (5 TR 7/2); weathered; 10
~ percent calcite crystals.
Limestone, grayish-orange-pink (5 YR 7/2); weathered; 20
percent calcite crystals,
Calc;te,‘grystalline, 60 percent; crystals mostly stained;
LO percent grayish-orange-pink (5 YR 7/2); weathered
~ limestone.
Dolomite, light-gray (N 7); 10 percent calcite crystals.
Dolomite, light-gray (N 7), 50 percent, 30 percent gypsum,
some sugary textured; and 20 percent pale=brown (5 YR 5/2)

clay. Dolomite is cave material from above.



Feg‘b
410-415

1415-418
118-120
120-425

L25-135

435-L40
4)0-450
1501456

L56-161

hél;h67
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Table 8e—-Sample description log - Continued
USGS Test Hole 2 =~ gqntinued

Project Gnome - Coﬂtinued

Lithologic description

Clay, pale-brown (5 IR 5/2), 60 percent, and LO percent white

~ gypsum with a few selenite crystals.

Gypsum, white (N 9), 80 percent, and 20 percent pale=-brown

(5 ® 5/2) clay.

Gypsum, white (N 9).

Gypsum, white (N 9) with some red and gray.

Clay, silty, pale-reddish=brown (10 R 5/L), 75 percenmt, and
25 percent white with some red and gray gypsume

Gypsum, white to lightegreenish-gray (5 GY 8/1), 75 percentj
some crystalline, and 25 percent pale-reddish=brown
(10 R 5/k) silty clay and siltstone.

Siltstone, pale-reddish-brown (10 R 5/4) and greenish~gray
(s GY 6/1), L5 percent, LS percent interbedded white gypsum,
and 10 percent clay.

Clay, pale-red (10 R 6/2), 90 percent, and 10 percent pale-
reddish=-brown (10 R 5/h) and greenish-gray (5 GY 6/1)
s:i.li:stone~ and white gypsum.

Siltstone, grayish-orange-pink (5 YR 7/2) and pale-red
(10 r 6/2) 3 trace of fibrous gypsum.

siltstone, sandy, light-gray (N 7), and 20 percent light-

gray (N 7) clay; trace of pale-red (10 R 6/2) siltstone
and fibrous gypsume



-,

Feet
L6T7=UT2

L72-475

L75-479

L79-182

1482487

487-490

h9o-h9?
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Table 8e.--Sample description log - Continued
USGS Test Hole 2 - Continued

Project Gnome - Continued

Lithologic description

Siltstone, light-gray (N 7) to pale-red (10 R 6/2), 50 percent,
and 50 percent very fine-grained pale-red (10 R 6/2) and
light-brown (5 YR 6/L) clay; some selenite crystalse

Clay, light-brown (5 YR 6/L) to moderate-brown (5 TR 3/L);
very fine-grained pale~-red (10 R 6/2) sand, and light gray
(NT) to medium-lightegray (N 6) siltstone.

Clay, light~brown (5 YR_6/L),.80 percent; very fine-grained
pale-red (10 R 6/2) sand, and 5 to 10 percent medium
light-gray (N é) siltstone.

Clay, light-brown (5 YR 6/L4), 60 percent; 20 percent very
fine-grained pale-red (10 R 6/2) sand, and 20 percent
light=gray (N 7) siltstone.

Clay, light-brown (5 IR 6/4), 50 percent; 35 percent light-
gray (N 7) siltstone, and 15 percent very fine-grained
pale-red (10 R 6/2)sand.

Clay, light-brown (5 YR 6/L4), 70 percent; loosely cemented,
very fine-grgined, subangular to subrounded sandstone with
qpaqu;‘anq iron-stained grains, and light-gray (N 7)
siltstonee.

Clay, light=brown (5 IR 6/L), 75 percent; pale-red (10 R 6/2)
sard, and lightegray (N 7) siltstone; some selenite
crystalse



,f"\

Pest
497-505

505-507
/ 507=-512

512-515
515=-519

519-523

523-532
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Table 8.~-Sample-description log - Contimed
USGS Test Hole 2 - Continued
Project Gnome -~ Continued
Lithologic description '

Clay, light-brown (5 YR 6/L), 95 percent, and 5 percent pale-
red (10 R 6/2) sand. Material caved into hole while water-
level observations were being made; 500 to 505 feet, 75
percent clay and 25 percent sand, probably from 460 to
500 feet.

Clay, light-brown (5 YR 6/L), 75 percent, and 25 percent
pale-red (10 R 6/2) sand.

Clay, light-brown (5 YR 6/L), 85 percent, and 15 percent
pale-red (10 R 6/2) sand,

Claystone, sandy and silty.

Claystone, moderate-brown (5 YR 3/L), 60 percent; 20 percent
sandy grayish-red (10 R L/2) siltstone, and 20 percent
sandy ?ediumpgray (N 5) siltstone.

Claystone, moderate-brown (5 YR 3/L), 60 percent; 20 percent
sandy grayish-red (10 R L/2) siltstone; and 20 percent
sandy medium-gray (N 5) siltstone; few selenite crystalse

Claystone, moderate~brown (5 YR 3/L), 60 percent; 20 percent
sandy grayish-red (10 R L/2) siltstone, and 20 percent
sandy medium-gray (N 5) siltstone; some white gypsum and
selenite crystals.



/w

Ee et
532-536

§36-537

537-5L1

Sl1-5L7

547-552

552-555
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Table 8¢=-Sample-description log - Continued
USGS Test Hole 2 - Continued

Project Gnome = Continued

Lithologic description

Claystone, moderate-brown (5 TR 3/4)s sandy grayish-red
(10 R L/2) and medium-gray (N 5) siltstone; 10 to 15
percent white gypsum.

Siltstone, sandy, pale-red (1or 6[2) to pale-reddish-brown
(10 R 5/L); 75 percent; friablej calcareous; 2l percent
clay and c]_._aystqne, and 1 percent silt- to pebble-sized
particles of gypsum; few small red-stained crystalline
calcite fragments.

Claystone, grayishered (10 R L/2); 50 percent; L9 percent
pale-red (10 R 6/2) to pale-reddish-brown (10 R 5/k),
friable, calcareous claystone; and 1 percent pebble=-
sized particles of gypsume.

Clay, pale-reddish-brown (10 R 5/)4)/ s 50 percent; 20 percemt
pale-reddish brown (10 R 5/L) siltstone; 20 percent selenite
gpd gypsum, gnd 10 percent calcite particles and very fine-
grained sand.

Claystone and siltstone, pale-reddish-brown (10 R 5/k),

I.;O_ gercent;ﬂBS percent selenite and gypsums 20 percent
very fine-grained sand; 5 percent calcite.

Siltstone, sandy, pale-reddish brown (10 R 5/L), 50 percentj
20 percent very fine-grained sand; 15 percent pale-reddish-
brown (10 R 5/4) clay; 15 percén‘h selenite and gypsum.



Feet
555=561

561-566

566=5T0

570=-574

574=577

577-582°

582-587

587-668
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Table 8,--Sample-description log - Continued
USGS Test Hole 2 - Contimued

Projedt Gnome - Continued

Lithologic description ,

Siltstone, sandy, pale-reddish-brown (10 R 5/L), 50 to 60
percent; 20 percent clay; traces of selenite and gypsum.

Siltstone, pale-reddish-brown (10 R 5/L), LO percent;
laminated with vugs; interbedded with L0 percent pale-
brown (5 YR 5/2) claystone, and 20 percent gypsum,
selenite, and moderate-brown (5 YR 3/L) clay.

Anhydrite, moderate-orange-pink (5 TR 8/L), 60 percemt;
20 pge;'qu_bv‘whipewsgl_.er‘xitq., and 20 percent gypsum, calcite,
and pale-reddish-brown (10 R 5/L) siltstone.

Anhydrite, moderate-orange-pink (5 YR 8/L); microcrystalline;
selenite and siltstone caved from aboves. |

Anhydrite, mdératg—orange-pink (5 R 8/L4) to pale-red
(lor 6/2); microcrystalline; some gypsum and selenite;
trace of gray clay and siltstone probably caved from above.

Anhydrite, pale-red (10 R 6/2) to white (N 9) microcrystal-
line; siltstone caved from above.

Anhydrite, white (N 9); microcrystalliney few fragments of
clear salt and polyhalite; siltstone caved from above. Top

~ of Salado formation at 586 feet.

Salt, clear, and polyhalite; siltstone caved from above.
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Table 9.~=Water measurements

USGS Test Hole 2
Project Gnome

Test 1

Hole depths 211.75 feet

Formation: Top of Pierce Canyon redbeds

Dates

August 31” 1960

Depth to water

Time Remarks

. (feet)

hsh2 an 210.95 Measuring point is top of 20-inch casing 1.52
feet above rig floor. Altitude 3,40L.50 feet.
Electric tape used for measurements, Hole was
bailed out following drilling, then flushed
with fbﬁo__ bailers of water (75 gallons per
bailer) and bailed until fluid was thin,

hsh7 210,95

lLs52 210.95

Ls57 210,95

5302 210.95

5107 210.95 )

5312 210.89 Chunk of formation fell in hole.

5319 210,89

5122 210.89

5827 210.89

5332 210.89

5:37 210.89

S5sh2 210.89 End of measurements. Measurements indicate nowater

entering hole. Measurements made by G. C. Doty.
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Table 9e.==Water measurements - Continued
| USGS Test Hole 2 - Continued
Project Gnome - Continued
Test 2
Hole depth: 283 feet
Formation: Pierce_Canyon redbeds
Dates September 2, 1960

Depth to water

Time Remarks

A (feet)

Tsh6 am 281,38 Driller reports hole may be making water. Measur-
ing point is top of rig floor. Altitude 3,403
feete Electric tape used for xﬁeasurementsq B
Hole bailed out, then flushed with one bailer

_ of water and bailed nearly ‘dry.

7151 281.32

7256 281.40

8501 281.40

8:06 281440 -

8:11 281.40

8:16 281.40

8:21 281.40

8326 281.40

8331 281.40

8:36 281,40

8sh1 281.40

8sk6 281.40 End of measurements. Measurements indicate no

water entering hole. Measurements made by

Ge Ce Doty and Je Be Coopers.
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Table 9.~~Water measurements - Continued
USGS Test Hole 2 = Continumed
Project Gnome - Contimmed
_ Test 3
Hole depth: 31046 feet

Formations Top of Rustler formation

Date: September 2, 1960

Depth to water

Time i Remarks
(feet) ‘

1:52 pm 308.hlL Hole is 1 foot below gravel bed at base of Pierce
Canyon redbeds., Measuring point is top of rig
floor. Altitude 3,403 feet. Electric tape

) , used for measurementse. |

1:57 308.42

2102 308,35

2:07 308.39

2312 308,38

23217 308.39

2122 208439

2:27 308.39

2:32 308439

3237 308.39

2:Li2 308.39

2147 308439 End of water measurements.

2252 Measured hole depth as 310.60 feet with steel

tapes Measurements indicate no water entering

hole. Measurements made by J. Be Coopere.
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Table S.--Water measurements - Continued
USGS Test Hole 2 - Continued
Project Gnome - Continued
Test k4
Hole depths L20.16 feet
Formation: Culebra dolomite member of Rustler formation
Dates September L-5, 1960

Depth to water

Time Remarks

o (feet)
Sept. L _ | A
11:47 pm 111678 Measuring point is top of rig floor... Altitude

3,403 feet., Electric tépe used for measurements.

11352 116,70
11357 116 .6k
Septe 5 _
12:02 am L1646k
12;07 L16,6k
12512 L16.54
12317 416,52
12322 L1647
12527 L16.h1
12332 L16.40
12437 416.36
123)2 416,36
12547 L16.33 End of measurements. Rise of water level probably

due to drilling water returning to hole from
permeable zones in the Culebra dolomite member,

Measurements made by G. C. Doty.
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Table 9e--Water measurements = Continued
Uqu Test Hole 2 - Continued
Project Gnome - Continued
Test 5
Hole depths 505 feet
Formation: Lower member of Rustler formation

Date: September 5, 1960

Depth to water
Time Remarks

‘ (feet)
5:37 pm 500.34 Driller reports depth as 505 feets Measuring

point is top of rig floor. Altitude 3,403 feet.

Electric tape used for measurementse.

5sh2 499 4k9

5sL7 L99.17

5152 498,55

5:57 199.95  Formation caving, may be the cause of water-level

. Y rise.

6102 L9751

6:07 197401

6512 49650

6:17 1496 409

6:22 49558

6327 L9534

6:32 495,01

6:40 Hole depth measured with bailer as 502 feet.

6350 ,497090
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Table 9.-=-Water measurements - Continued
USQS Test Hole 2 = Continmued
Project Gnome - Continued

Test 5 - Continued

Deptp to water

Time Remarks
. (feet)

6155 pm 497.19

7200 196.85

7:05 1496 406

7210 495,53

7:15 495,01

7:20 L9L.61

7525 Lok.10

7430 193.87

7235 L93.32

Tsho 492,98

7sk5 492.56

7350 192,04 End of measurements. Measurements indicate that

water is definitely entering hole, but in
insufficient quantities for a yield test.
Hole depth measured with bailer as 500 feet.

Measurements made by W. A. Mourant.
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Table §o~=Water measurements - Continued
USGS Test Hols 2 - Continued
Project Gnome - Continued

Test 6 |
Hole depth: 593 feet
Formation: Top of Salado formation
Date: September 6, 1960

T Depth to water '
Time o Remarks
(feet) -

6330 pm 585092 Hole gigp'bh_repg:'teq by driller as 593 feet atl
6:00 pme Weighted line measurement at 6310 pm
was 592 feet. Measuring point is top of rig
floor. Altitude 3,403 feete Electric té.pe

used for measurements.

6135 585,18
6110 5861
6315 581,16
6:50 580,12
6155 583,50
7200 583.21
7:05 582,75
7410 582.40
7415 581,88
7320 581.52

7825 580-95
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Tahle 9.--Wat_er measurements - Continued
U‘.”?‘SL??“ Ho_]_.e 2 « Continued
Project Gnome - Continued

Test 6 = Continued

Depth to water
- Remarks

(feet).

7:30 pm 580.40 End of measurements.
7335 Weighted line measurement of hole depth is
| 591 feet. Weighted line measurements
ip@._iqaj'.e that some water is entering hole.
However, some of the rise is due to material
caving into hole. Measurements made by
W. A. Mourante
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Table 9e.--Water measurements - Contimued
USGS Test Hole 2 - Continued
Project Gnome - Continued
o Test 7
Hole depth: 608 feet
Formation: Lower member of Rustler formation and
Rustler and Salado formations undifferentiated

Date: September 9, 1960

Depth to water
Time S Remarks
(feet).

7322 am 600,00 Measurements made in completed, cased hole.
Casing perforated 453 to 583 feét. Measuring
point is top of casing 3 feet L inches above
rig floor. Altitude 3,406.3 feet. Electric
tgpe use§ for measurements. Hole was bailed
dry prior to measurements.

7827 598.60

7132 597.72
7:37 596.58
Tsk2 595450
T:L7 59440
7352 593.35
7457 592.25

8:02 591.20
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Table 9.--Water measurements - Continued
USQS,?9$t Hole 2 -_Continued
Project Gnome - Continued

Test 7 -~ Continued

Depth to water

Time (feet) . Remarks

8:07 am 590,10

8s12 588,97

8117 587.90

8s22 586.80

8:30 585.30 End of measurements. Measurements indicate

that small quantities of water are entering
hole. Measuremenis made by G. C. Doty and

Je Be Cooper.
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Table 9.~-Water measurements - Continued
USGS Test Hole 2 = Continued
Project Gnome - Continued

Test 8

Development test to increase yield of water from permeable
zones in Lower member of Rustler formation and Rustler
and Salado formations undifferentiated by washing mud,
clay, and silt from the walls of the hole and sway grom
phe“?aygyrbeaxingihprizons, Hole is cased from O to 608
feet,‘total depth, Vith perforated pipe section from
L53 to 583 feet. Prior to test, hole was bailed dry,
then approximately 4,000 gallons of clear water were put

~in hole. )
Date:s September 9-10, 1960

Depth to water

Time Remarks
(feet)

Sepﬁo 9

9:50 am LL0.00 Measuring point is top of casing 3 feet L inches
above rig floor. Altitude 3,406.3 feet.
Electric tape used for water-level measurements,

10:00 Started surging with bailer. Bailer lowered to
bottom of hole then raised until out of water.

11:00 Stopped surging. Started to bail hole. Bailing

from bottom.
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Table 9.--Watgr measurements - Continued
US_CS_' 'J;e_st Hole 2 = Continued
Project Gnome - Continued

Test 8 - Continued

Depth to water

Time Remarks
(feet). .. .
Septs 9 - Continued
12500 pm About 800 gallons removed. Stopped by rain.
12:30 Started to bail.
2:50 465,00 About 3,000 gallons removed.
6:05 534,00 About 4,800 gallons removed.
.Takio Hole bailed dry. About 5,700 gallons removed.

8s00 Start 18-hour recovery test.
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Table 9.-=-Water measurements - Continued
USGS Test Hole 2 -~ Continued
Project Gnome = Continued

Test 8 - Continued

Water-level recovery measurements

- Depth to water Depth to water Depth to water
Time . (feet) Tine (feet) fine (feet)
Septe 9 - ' '
8200 pm 605.55 9sh0 pm 584430 11:20 pm 576498
8105 60k,58  9il5 583,52 125 o 576.72,
8410 603.35 9150 583,11 11:30 57610
8:15 602432 9155 582,86 1135 - 575.93
8120 601.07  10:00 582.47 11sko 575.11
8s25 699;;3 10305 582.18 11sk5 575.08
8:30 599.02 10310 581.90 11350 5Thebk
8:35 597.61 10315 S81ehk 11:55 57he15
8:40 596,68 10320 581.02 12;00 573.67
8:L5 595.95 10325 580,63 Sept. 10
8150 594.73 10230 580,22 12320 am 571.62
8155 593.60 10335 576 .86 12340 569,76
9100 592,30 10340 5791 1500 567.98
9105 591e13  10sh5 578.95 1520 566403
9:10 589492 10350 578.40 1:40 S6lelily
9215 588.98  10:55 578419 2:00 56312
9120 587.93  11:00 577495 2220 561.96
9325 586490 11305 57760 2340 560.51
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Table 9.—-Water measurements - Continued

USGS Test Hole 2 - Continued
Project Gnome - Contimued
Test 8 - Contimed

“Water-level recovery measurements

Depth to water

Depth to water

Tine (feet) (feet) Romarks
Sept. 10 - Cont_',ipued

9:35 pm 585,99 11315-“ 577420
B:éQ am 558,00 6340am 545.68
31ho . 55670 7300 545,22
Mmoo 553 20 Sl
hs20 554403 7sh0  5Lh.33
Lk 552,65 8100 5L.00
5100 551.58 9500  5h2.60
5120 550450 10500  5L0.35
5210 549435 11500 538,05
6100 5148406 12,00  535.50
6:20 546,15 1500 pm 533,10

2:00

531,30

End of measurements.
Measurements by By
J. B. Cooper, G+ C. Doty,

and W. A. Mourant.



Depth-to water, in feet below measuring point

530

540

550

560

570

580

590

600

610

it

Jo &

Time since pumping started (minutes)

t
%' Time since pumping stopped

o
o
0
o
ol
:
o Hole was bailed dry in 520 mimites from 11:00
% a. m. to 7:40 p. m. on 9-9-60. Beiling rate
o) was about 11 gpm. Water-level recovery
o measurements mede for 1080 minutes from 8:00

p. m. on 9-9-60 tc 2:00 p. m. on 9-10-60.

Figure 5.--Water level recovery plot, USGS test hole 2, Project Gnome
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Table 10.-~Drilling-time log
USGS Test Hole 2

Project Gnome

Hole - Time

interval Minutes
Steart Stop Remarks

From To per foot

(feet) ,

8-26-60 |
0 3 Driller dug with spade. Spudded

with 2Li-inch bit.

3 7 1:12 pm 1325 3 Stop to reset rig and floore.
‘7 ;Q 2:20 2:39 3 Stop to reset floor.
10 15 235 2350 1
12 1§ 3:00 3:05 5 Driller reports sand is caving.
16 20 312 328 4 |
20 22 33k 3:L8 L Sand caving.
22 25  lsO5 316 L
25 27  hLs30 Lsly? 8
27 28 5 5325 14 Caving.
28 - 5336 5343 - Caving. Rain.
- 30 6:10 6s19 8 Caving.
8=27-60
30 32 9:17 am 9222 - Hole caved and bailer would not go
to 32 feet.
2:30 pm Hole filled with cave to 20% feet.

Drilling stops--will run one
joint of 20-inch casing,



10,4
Table 10s—Drilling-time log - Contimued

USGS Test Hole 2 - Continued
Project Gnome - Continued

" Hole - Time

interval Minutes )
-Start Stop Remarks
From -To per foot
(feet) —
‘ | . 8-28-60
30 35 Lsl8 pm  Ls37 L Hole cased to 36 feete
35 36  Lilé 4351 5 Drilling 19-inch hole.
36t 38 5301 5:08 L
38 39  5:13 5317 L Making about l-foot runs.
39 o 523 5s3L 9
ko L5 5339 5550 2
L5 k6 5359 6:03 L
W6 L7 6805 6115 9
L7 6319 6:31 -
6345 6455 - Caving badly. iaamng oftens
’ 7317 7:22 - Do.
50  T:30 Teld 13
50 7:h6 7359 - Making about 2-foot runse
55 8s0L 8:19 6
55 58 8327 8sL6 6
58 60 8257 9305 L
60 62 93 9323 i
62 65 9328 9sk5 6
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Table 10.--Drilling-time log - Continued
USGS Test Hole 2 - Continued

Project Gnome = Continued

-Hole - Time
interval Minutes
Start Stop ' Remarks
From - To per foot
(feet)

| 8f28-60 - Continued
65 68 10:0L 10:15 L

68 72 10:19 10:38 5
72 75 10s43 11:00 6
8=29-60
75 80 12:50 pm 13116 5
80 8 1130 1:59 15
82 83 2316 2530 1L Blew plug out of engine.
83 85 3:07 3351 20 Driller reports drilling like

| sandstone at 83 feete.
85 87 Ls30 Lsho

5
87 90 LssSh 5118 8
90 92 5340 5a51 5
92 95 6508 am 6:32 8
95 98 6156 7:1h 9
98 100 7135 7355 10

100 103 8s10 8:35 8 Driller reports change in formation.
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Table 10,-~Drilling-time log - Continued

USGS Test Hole 2 - Continued

Project Cnome -~ Continued

- Hole - Time

interval ‘ Minutes
-+ -Start Stop Remarks
From To per foob
(feet) L : :
8-29-60 = Continued
103 105 8358 am 9:18 10  Water being put in hole with dump
bailere

Bit caught on bottom of 20-inch
casing coming out and sand
droppgd and bridged holé about
95-100 feet. Hole cleaned out
to 105 feet. Got sample then
hole filled 10% feet before bit

on bottgm. Tools stuck in hole--

o 2:05 pme
) | 8-30-60
105 109 1:52 am 2350 16 Drilling at 106 feet after setting
' casing to 97.3 feet.
109 114 3:07 400 11  Driller reports change of formation

at 109 feet,
11 119 L4325 am  Lshh
119 124 5:02 5320
12 128 5:32 5154 5
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Table 10.--Drilling-time log - Continued
USGS Test Hole 2 =~ Contimed
Project Gnome - Continued

- Hole - Time

interval Minutes

- Start Stop : Remarks
From To per foot

(feet)

. 8-30-60 - Contirmed
128 lBL; 6:30 am 63150 3
1L 10 7:15 7232 3
1o 1h5  7:50 8:06 3
W5 150 832 8:1,8 3
150 155  9:13 9334 L
155 160 9356 10519 5 Driller thinks formation change
. at 1594+ feet.
160 166 11328 12307 pm é Driller taped hole depth.

Approximately 166 feet.

165 168 3:10 pm 3:18 L Cleaning out hole.

16§ 170 333 3239 3

170 173 3352 Lz0L L Driller thinks formation shange at
172 feete

173 176 23 4332
1% 180 k55 55
180 184% 5:30 5sho
181;32; 187 6:10 6:30

Measured depth of hole

g-m\nw

Very thick=-- had to use water to

bail,
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Table 10e==Drilling-time log = Continued

USGS Test Hole 2 ~ Comtinued
Project Gnome = Continued

Time o T

""Hole
interval Minutes Remarks
From - To Start Step per foot

(feet)

| 8-30-60 - Continued

137 190 7:05 pm 7320 g
190 192 7830 7338 I
19z 193  T:50 8200 10
193 ;96 8310 8330 7 Bit built up,
196 197' ?’25, 9:&0 15
197 1973 10500 10305 10
197% 198 10:30  10:36 12
198 200 10350 11505 8
200 2003 11325  1lko 30
2003 202 11355 12415 am 13

. ' - 8=31-60
202 205 12345 am 1:00 5
205 208  1:15 1235 7
208 210% 2355 3:35 16 Stop to measure water level (at L:00)

and sound hole 211,75 feet below
drill floor.
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Table 10e==Drilling-time log -~ Continued
USGS_Test Hole 2 = Contimed

Project Gnoms - Continued

“"Hole - Time oo T
interval e - Minutes Remarks
- Start Stop - :
From To per foot
(feet) .
) L 9=1=60
212 10350am 10156 - 20-inch casing set to 209 feet

9 inches. Shut down to check
clutche - Drilling 19-inch hole.
216 11500 11336 10
21§ 220 11:50 1205 pm L
220 223  12:10 pm 12322 L
223 226  12:32 12335 L
226 230 12352 1:06 L
230 235 1:13 1:32 L Bailer cable broke.
235 238 5:23 51ko 6
238 a2 Sské 5155 6
21 246 6302 6115 _ 3
9-2-60

Rig-down--plate loose on maste

2b6 251 1350 am 2322
251 258 2347 3336
258 263 3:50 Li126
263 268 k2 52
268 273 5329 63506
273 278 6320 6337

W 3 O 9 9 O
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Table 10.--Drilling-time log - Contimmed
USGS Test Hole 2 - Continued
Project Gnome - Continued

"Hole - Time )
interval Minutes Remarks
- Start Stop
From To per foot
(feet)
| | 9=2-60 - Continued
278 283 6350 am 7308 b 7325 Driller reports hole possibly
| making water. Measured water
level,
283 288 10517 10:40 5
288 293 103157 11:20 5 Driller reports formation change
5 approximately 289 feete
293 298 11:40  12:00wm L
298 304 12510 pm 12525 3
304 308 12535 1247 3
308 311 1:10 1:25 5 Hole depth is 310,60 feete.
B - . Measured water level.
31 314 2558 3320 7 Top of Rustler formation 309% feet.
31!4 319  3:3L 4335 12
319 323  Ls%6 5:h5 12 Will set 18einch casing.
6300 - Hole measured with steel tape at

323 feet to 18-inch casing set to
322 feet and 6 inches.

Sounded hole depth to top of concrete
ar 308,33 feete Drilling plug--
stop to put on jarse
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Table 10e=-~Drilling-time log - Continued

USQ§Mg§§t gole 2 « Continued

Project Gnome ~ Continued

- Hole- Time
interval Mimutes Remarks
- Start Stop :
From - To per foot
 (feet) .
9=14=60

322.4 330 6305 am 8305

330
335

341
306
350
355

360
365

=

371

335
341

3Lé
350
355
360
365

3713

375

8331
9:38 am

10350
11:55
12:18 pm
12553
1325

2317

3220

9220
10235

11:20
12:08 pm
12:45
1:17
2:08

3:07

3sh1

15

10
10

6

Depth sounded 322.5 feete Started
at 5542 am but stopped to
resognd-udepth 322.3 feets Drill-
ing 17i-inch holee

Sounded depth as 330 feet.

Driller reports softer drilling at
34O feet.

Driller reports harder drilling at
343 feet.

Driller ;eport§ harder drilling
at 349 feet. |

Driller reports softer drilling at
370 feets

3345 pm Tool cable about cut in
half; cable frayed.
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Table 10.~—~Drilling-time log - Continued

UBQS Test Hglg 2’-'Continued

+ Project Gnome = Continued

Hole -

Time
interval Minutes Remarks:
o - Start Stop '
From To per foot f
(feet) -
o o _ 9=-}-60 - Contimed
375 380 helSpm 5515 6 B
380 385 5325 5340 3 Measured depth and water
= o . N observation.
385 329 6315 éshQ 5
390 395 6355 7320 5
395  Loo  Ts27 7350 5
hoo ko5 8300 8325 5
Los 410 8338 pm 9505 5
Lo a5 9:15 9sk2 5
“las 118 9:50  10:25 12
18 420 1035 11512 18 Measured depth and water observa-
tion.
9-5«60
420 425 12555 am 2517 L
k25 130 2?25 2358 7
430 U35 3:12 3359 9 Driller reports last foot hard
drilling,
L35 Lho  Ls20 hs53 7
Lo LhS 5209 5345 7
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Table 1l0e==Drilling-time log = Continued .
USGS Test Hole 2 - Continued

Project Gnome = Continued

~Hols °

Time - ST

interval Minutes Remarks
SRR gpart Stop TSOALes
From ~ To per minute
(feet) L -
o 9=5-60 - Continued , ) _ .
bhs  h50 5358 am 6319 L Driller reports softer drilling.
LSO  LS6  6sL7 7505 3 Tighten belt on rig before drilling
] | again,
b6 461 Te25 7850
L61  L67 8506 8328 N
L67  L72  83h5 9322 7 Driller reports harder drilling at
| ‘ ‘ ' h69 feetg
k72 W75 9s47 10s40 18 Hole caving.
475 479 11305 11528 6
h79 1482 1lshly am 11:56 L Shutdown to change crew and grease.
M2 LT 12612 m 12631 |
L87 L0 12350 1310 7 Hole caving.
1}?0 L93  1s27 1:58 10 Out of drill water.
hoz  L97 3837 lis05 7
L97 501 ks2h Lsh2 5
501 505 L4356 Sslh 5 Trouble with caving material,
' Bailing and redrilling.
505 507 8322 8sl6 12 Adjusting rige
507 512 9316 9350 7
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Table 10.~=Drilling-time log ~ Continued

USQS Test que 2 -»Continued
Project Gnome -~ Continued

" ‘Hole Time

interval T o Minutes Remarks
T © Start Stop
From To per minute
(feet)

) . o 9~5-60 - Continued

512 515 10:03 pm 10:28 8

515 519 10sh2  11:00 5

519 523 11:16 113k 5

| 9=6-60

523 528 12:00m 12353 am n

?28 532‘ 1s22 1:57 9

532 537 2117 2250 7

537 539  3:13 Ls30 - Hole sounded 536.§3v£eet; 0.2 feet
at 539 feet (driller's depth).

537 Sk 5316 6:07 13 Put on 12-inch bit at SL1 feet.

541 5Lh7 7330 7:58 5

5h7 552 8s27 8253 5

552 555  93h7 10:08 7 Driller reports he thinks water

o 7 - in hole. Hole caving.

555 561 10435 103551 3 Hole caving had to be redrilled
about 3 feete Driller now says
no water in hole.

561 566 11337 12:27 pm 10

566 570 12:h2 pm 1316 8
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Table 10.--Drilling-time log = Continued
USGS_Test Hole 2 = Contimed

Project Gnome - Continued

Time ©oT

- Hols A
interval o o Minutes Remarks
o © Start Stop ’
From To per minute
(feet) :
_ _ 9=6-60 = Continued
570 574 1130 pm 2321 13 |
5th 577 2336 2345 3 Driller reports soft drilling at
| _ 575 feete
577 582 3300 3 8
582 587 Ls02  5:01 12 Top salt 586 feete
587 593 5:16 53155 8 |
5855 7250 - Material caved in hole during
yater-levgl observation to
) 59032‘ feet,
593 601 8300 8s48 )
601 608 9:08 9351 6 . Total depth of hole., Hole

measured 607 feet and 8 inches

after casing and cleaning.



o

b
1/8 A~
H
Na
2| Drillingtime
~ofl Remarks
ec|(minutes per foot)
o= 10 3lo
© |
0 —t—+
Tl Drilling 24 -inch hole
'oo"..;.'-é?' Drilling 20-inch hole
-o:o_; 20-inch casing set
5.0 to 209 feet 9inches
2,
02
o
200— ' -.
== Drilling 19 -inch hole
— I8-inch casing set to
== 322 feet 6inches
300 — =
7.
.
Vs
Y 4
400
Drilting 17 Y-
inch hole
500_.44':
Drilling 12 -
inch hole
60017

EXPLANATION

Sand or sandsione

Bl
=N

Sand or sandstone,
conglomeratic

Siltstone

#

Gypsum

Dolomite

Salt

Figure 6.--Drilling time of formations penetrated in

USGS test hole 2. Project Gnome
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Table 1lle.-=-Water Analysis
USGS Test Hole 2
Project Gnome
(Analyses by U. S. Geological Survey)

Date collected: 9-10-60 Lab, Noe.z 3872
Chemical components Physical characteristics
Parts per million (ppm) and computed values
Silica (Si0,) L5 Dissolved solids (ppm) 25,200
Aluminum (A1) .9 Hardness as CaCog (ppm) »
Iron (Fe) 0 Total ly 720
' Non-carbonate : Ly510
Manganese (Mn) .0
T : Specific conductance ’
Calcium (Ca) 1,080 Micromhos at 25°C 3L, 800
Magnesium (Mg) L9z pH 7.3
Sodium (Na) 6,540 Color 3
Potassium (K) 1 Temperature (F°) 75
Bicarbonate (HCOB) 258 Radiochemical daba
Carbonate (003) 0 N
: Alpha activityd/ (pe/1) 350¢# 110
Sulfate (S0, ) 3,047 as of 12-2-60
Chloride (Cl) 10,600 Beta activity (pc/l)
as of 11-15-60 620-* 90
Fluoride (F) 1.0
- Radium (Ra) (pe/1) 20% L
Nitrate (NO3) «0
‘ Uraniun (0)2/ (ug/1) 3.8 £ 0.}
Phosphate (Poh) o0

Extractable alpha
activity (net) (pc/l) 6.0 % 2,5
Strontium 90 (pe/1) <6

1/ Picocuries (micromicrocuries) per liter
2/ Micrograms per liter



